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Up to now the results of the Dutch research work in the field of plant breeding 
have been published in many different periodicals and were written mostly in the 
Dutch language. Consequently the information often was inaccessible to breeders 
and scientists of other countries. We live, however, in a period of growing inter- 
national cooperation and it is quite understandable that the Netherlands Study 
Centre of Plant Breeding should desire to make more widely known the work done 
by Dutch breeders and scientists. This was the reason for the foundation of the 
Netherlands Journal of Plant Breeding. 

The editorial board proposes to give Dutch breeders and scientists an opportunity 
of publishing the results of their endeavors in matters relating to the improvement of 
cultivated plants. Occasionally a foreign research worker will be asked to treat a 
given subject. Since many Dutch investigators are working abroad, or have experience 
of tropical plants, the journal will aim at publishing in each issue one or more articles 
dealing with crops grown outside the Netherlands. 

The seed potatoes, flower bulbs, agricultural and horticultural seeds, ornamental 
plants, shrubs and trees from the Netherlands and the products resulting from tro- 
pical plant breeding in Indonesia enjoy a good reputation abroad and it may be 
supposed that an interest in the scientific background of these achievements also 
exists. 

The original articles on plant breeding as well as summaries of papers read at the 
meetings of the Netherlands Study Centre of Plant Breeding and abstracts of articles 
published in Dutch will be written in English or in another language at the choice of 
the author. 

The object will be to publish three issues annually, in February, June and October. 
An index will be appended to the last number of each year. 

EUPHYTICA will contain 240 pages per annum. The annual subscription rate is 
15 guilders (about $ 4,—) in foreign countries. 

All correspondence should be addressed to the Managing Editor, Dr H. Dr HAAN 
Nude 66, Wageningen (Netherlands). 
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A QUESTIONABLE NOVUM 


Rabbethge & Giesecke Saatzucht G.m.b.H., Einbeck, Germany, the breeders of 
and dealers in the well-known Klein Wanzleben sugar beet, have received a patent 
covering a method of obtaining triploid sugar-beet seed. The patent specification with 
the claims are reproduced below in the original wording, so that the reader can acquaint 
himself completely with their tenor. 


PATENTSCHRIFT 
Nr 829076 


Rabbethge & Giesecke Saatzucht G.m.b.H., Einbeck (Hann.) 
Triploides Zuckerrübensaatgut und Verfahren zu dessen Erzeugung. 


PATENTANSPRÜCHE 


1. Verfahren zur Gewinnung triploiden Zuckerrübensaatgutes durch gemeinsames Abblühen von 
diploiden und tetraploiden Pflanzen, dadurch gekennzeichnet, daB ein geringer Anteil männlich gut 
funktionsfähiger diploider Pflanzen (bzw. tetraploider Pflanzen) mit einem erheblich überwiegenden 
Anteil von tetraploiden Pfianzen (bzw. diploiden Pflanzen) zusammengepflanzt werden, deren Pollen 
eine geringe Befruchtungsfähigkeit aufweist oder steril ist. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daf ein Anteil von 1 bis 30%, vorzugs- 
weise von 5 bis 20% diploider Zuckerrübenpflanzen, deren Pollen normal befruchtungsfähig ist, 
zusammengepflanzt werden mit von 99 bis 70%, vorzugsweise von 95 bis 80% tetraploider Zucker- 
rübenpflanzen, deren Pollen beschränkt befruchtungsfähig ist. 

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daf ein in entsprechenden Mengen- 
verhältnissen aus tetraploidem und diploidem Saatgut gemischtes Saatgut gemeinsam gedriilt und die 
Stecklinge in bekannter Weise als Samenträger verwendet werden. 

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 männlich sterile tetraploide Zucker- 


_ rübenflanzen mit ganz vereinzelten diploiden Pflanzen normaler Befruchtungsfähigkeit des Pollens 


zusammen zum Abblühen gebracht werden. 
5. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da3 männlich sterile diploide Zucker- 
rübenpflanzen mit ganz vereinzelten tetraploiden Zuckerrübenpflanzen mit gut funktionsfähigem 


{ Pollen zusammen zum Abblühen gebracht werden. 


6. Verfahren nach Anspruch 1, 2, 4 oder 5, dadurch gekennzeichnet, da} man die tetraploiden und 
die diploiden Stämme getrennt drillt und die Stecklinge in den vorbestimmten Anteilen zusammen- 
pflanzt. p 

7. Triploides Zuckerrübenverkaufssaatgut, gekennzeichnet durch einen Anteil von höchstens 30%, 


__vorzugsweise nicht mehr als 10% diploiden und tetraploiden Samen. 


It is pointed out in an explanatory statement appended to the specification that 
research performed by many breeders suggests that triploid sugar-beet plants give 
higher yields than their diploid or tetraploid parents. To exploit economically this 
potentiality of triploid sugar beet it was necessary, according to the applicants, to 
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develop a rational method of producing triploid seed on a commercial scale. The 
patentees claim to have made an invention solving this problem. 

In further examining the claim stress should be laid on the fact that here a certain 
method, process, or manner of manufacture is involved. (The patent refers to a 
„Verfahren”.) Consequently we can limit ourselves to a discussion of the newness of 
the method or of parts thereof, starting from the premiss that the novelty of the inven- 
tion constitutes the first requisite for a patent. 

If we divest the claim of its juridical attire and consider its substance we have the 
following two points. 

1. Diploid and tetraploid plants are allowed to flower near each other, a small 
proportion of the plants being diploid and characterized by an abundance of good 
pollen, while most of the plants are tetraploid and possess little fertile pollen or have 
only sterile pollen. One can also take a small proportion of tetraploids with good 
pollen and a large number of diploid individuals with little pollen or with sterile 
pollen. 

The principle is certainly not new. Everybody who has followed the literature on 
plant breeding is familiar with the idea that in the simultaneous blooming of two 
eross-fertilizing plants the occurrence of a certain amount of self-fertility is an impor- 
tant point. MÜNTZING (2) has mentioned it in a paper published in 1943. The applica- 
tion to beet is not new either. Besides, quite apart from this fact, we could quote here 
an author on patent law, BLANCO WHITE: „The application of well known things to 
an analogous use is not the proper subject for a patent”. 

2. Claims 4 and 5 deal with the use of male sterility, either by letting male-sterile 
tetraploids flower together with a few normal diploids or male-sterile diploids with 
some tetraploids producing functional pollen. In essence this is the application of male 
sterility. This procedure, however, has been known for a long time, the classical work 
of JONS (1) with onions being perhaps the best known instance. In sugar beet an 
extensive study of male sterility has been made by OweN (3). 

Whether the seed of tetraploids and diploids is sown in mixture (claim 3) or separate- 
ly (claim 6) makes no difference. To obtain beets one has to sow and sowing in mixture 
or separately can hardly be considered an invention. 

Summarizing Ll come to the conclusion that IT am not able to detect any idea or 
method that is new and the entire scheme too is not new. This must be the reason why 
this patent has been a source of astonishment and even anger. It is possible, however, 
that skilled lawyers or registered patent agents, on account of their experience in 
dealing with inventions connected with industry, can manage to defend this claim. 
However, the patent legislation has not been made for plant breeding and it should 
be explained at any rate what essential part of the patent merits the predicate of 
invention or novelty. 

This patent does not only deserve the attention of the breeder of beet varieties. It 
has a much wider significance and 1 should like to consider the matter more fully. 

It is known that in many countries the view is growing that the breeder as well as 
the inventor in the industrial field has a right to a protection of his creative work. In 
those countries where plant improvement is primarily the concern of private breeders 
various means are sought to protect this activity, in order to ensure the breeder of a 
reasonable remuneration for the labor and money he has spent. At the same time 
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protection is considered to stimulate plant breeding, which in turn will benefit society 
This protection is a very delicate matter as there is an hesitation in some quarters to 
grant far-reaching rights to the breeders of crops that are of paramount importance 
to the food supply. 

In various countries legal measures have been taken or are being prepared to protect 
the breeder. Unfortunately there is little international agreement. Some countries 
favour the use of the patent law, other the use of a trade marks act, still others prefer a 
special legislation. It may even happen that in the same country simultaneously a 
special legislation, the trade marks act and the patent law are applied. 

How the situation will further develop needs not concern us here. The common 
element of all regulations has been till now that the variety, that is to say the object, 
was the basic matter to be protected. Of course the variety should be new. 

In the German patent discussed above the manner of manufacture has been patented 
and a new element has been introduced. If it becomes possible to patent things based 
on ideas to be found in the technical literature, unacceptable consequences will result. 
The research worker, who after many years of painstaking labor has solved a problem 
and published his discovery and a new method connected with it, releases them for 
general application. But if somebody else could get a patent for some process based 
on this research such a person could prevent the discoverer of using his own invention. 
Up to now, in scientific publications, during congresses and visits to colleagues much 
free exchange of views has taken place without fear that others would purloin the 
information, presenting it as a fruit of their own ingenuity. In those cases where 
others tried to seize ideas without mentioning the source this was considered plagia- 
rism. But a patent goes farther, because it can exclude others. That is why the taking 
out of a patent in the field of plant breeding can be pernicious to science and hence 
contrary to public interest. What would have happened if colchicine treatment would 
have been patented or the production of mutations by X-rays? Í 

That some breeders keep secret certain methods or parents of good combining 
ability is understandable. When, however, ideas and methods that have been known 
for years by the members of a profession and which are considered to be common 
property, are patented as new inventions in order to prevent others to use them, 
we are confronted with a very questionable novum. 

# J. C. DoORST : 
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POTATO VARIETIES AND POWDERY MILDEW ATTACKS 


G. A. THIJN 
Potato Breeding Station of the Foundation for Plant Breeding, Emmeloord, N. E. Polder 
Received 14. Dec. 1951 


INTRODUCTION 

Though various forms of mildew are occuring as parasites on a great numbet of 
plant species they have been very rarely described on the potato plant, at least in the 
field. In potatoes grown in the greenhouse, however, attacks by Erysiphe are very 
common. In our breeding work plants, grafted on tomato in order to promote the 
setting of the berries, are attacked each year while nearing maturity. Also on the 
seedlings raised under glass, one regularly can observe symptoms of the disease when 
the plants grow older. 

At first small, white spots appear on certain areas of the older leaves. These spots 
finally coalesce so that the upper side of the leaves appears to be covered by a whitish 
powder. Sometimes a light attack may also be observed on the lower side of the leaves, 
or on the petioles and on the stes. 

The fungus does not cause much damage. Yet we are trying to control it by using 
0.6 % Shirlan (salicylanilide) or 1.5 % Cupremuls (colloidal copper in oil emulsion). 
The latter preparation especially gives good results. Dusting with sulphur failed to 
produce a visible effect on the incidence of the disease. 

The occurrence of mildew on potatoes raised in the greenhouse was accepted as a 
regular occurrence and not much notice was taken of it. An attack in the field, ob- 
served in 1950, drew also little attention. The situation changed, however, when in the 
beginning of September 1951 the disease was conspicuous on potato varieties grown 
in the open on the Breeding Station of the Foundation for Plant Breeding in the new 
North East Polder. Sometimes the plants were affected to such an extent that the 
older leaves were completely covered with the fungus and very brittle, and so were 
the stems. The younger shoots seemed not to have been attacked. Just as was the case 
with the greenhouse cultures we had the impression that only the completely de- 
veloped or languishing organs fell a prey to the parasite. 


LITERATURE SURVEY 


Little can be found in the literature on powdery mildew of potatoes. DUCOMET 
(2,3) noticed a very light attack in the field during the fall of 1917 in the south of 
France. Later, in 1921, he observed a more widely spread and heavier attack on the 
varieties Industrie, Factor, Majestic and Saucisse. The variety Institut de Beauvais 
was not affected. 

In 1927 K. O. Mürrer (7), in Germany, noticed the fungus on plants grown in the 
greenhouse and so did HUTTENBACH (4) in 1950. D. G. THOMAS (8) found the disease, 
also on greenhouse plants, at Cambridge, while in the United States L. O. KUNKEL 
(5) in 1935 and later VALLEAU (9) observed the parasite and again in the greenhouse. 

In the U.S.A. the disease was first diagnosed in the open field in 1946 Bye 
MENZIES (6) on the varieties Mesaba and Warba and later also on White Rose and 
Russet Burbank. D. G. THOMAS (8) also found a mildew fungus, outside the green- 
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houses at a distance of 12 miles, on Majestic, Dunbar Rover, Abundance, Dunbar 
Standard, Arran Victory and President. Majestic especially was seriously affected and 
so were all descendants of King Edward VII. The varieties Kerr’s Pink, Gladstone 
and Redskin were free from the attacks. According to BLUMER (1) the disease has 
spread in Middle Europe only during the last few decades. 

For a long time no agreement was reached on the name of the causal agent. Most 
authors considered it to be a form of Erysiphe cichoracearum, parasitic on many plant 
species. Others, however, referred to the fungus as E. solani or Oidium solani, assigning 
it to a distinct species, as long as no perithecia were found. These have been described 
in Europe only by Ducomer, but he did not find ripe ascospores. VALLEAU, in Ken- 
tucky, saw a few dark brown perithecia, with asci usually containing two spores. 
MENZIES found on the lower leaves, in moist surroundings, a great number of mature 
perithecia and, contrary to what European observers have noticed, very few conidia. 
Both American authors assume that they are dealing with Erysiphe cichoracearum, 
and MENZIES supposes that another mildew than the weakly pathogenic race of 
America prevails in Europe. 


OWN OBSERVATIONS 

Already when the first observations were made it was noticed that not every potato 
variety was infested to an equal degree by mildew. While many varieties were not 
attacked, some were fairly heavily attacked, and a few were covered to such an extent 
by the parasite that they obviously suffered. 

A. On a plot situated between two greenhouses some varieties resistant to Phytoph- 
thora were severely infested; they were the numbers 1256 a/23 and 1257 a/7 of W. 
Brack together with their descendants I.v.P. 47-94-26 and S.v.P. 48-134-8. The Russian 
variety Kameras 6/97 also exhibited serious symptoms. The German varieties Johan- 
na, Heida, Voran and Falke, as also the Dutch varieties Libertas, Robijn, Furore and 
Profijt were slightly attacked. Finally the varieties Panther, Epicure, no 834 c/29 of 
W. BLACK, Imperia, Southesk, Konsuragis, Merkur, Matador, Paul Kruger, Record, 
Sabina and Ostbote showed no symptoms. 

Some varieties were already dead when the observations were made. It is possible 
that a few of these have been attacked without it being noticed. Furthermore is it 
possible that there are early varieties having apparent resistance because they mature 
before the mildew fungus manifests itself. 

B. As much mildew occured in the greenhouses it was supposed that escaped 
conidia had infected the crop between the buildings, but at a distance of about 200 
meters in the open field the disease was also observed on many varieties and advanced 
seedlings. Very severely infested were here some third year’s seedlings from crosses 
involving 1257 a/7 and 1104 c/2 of W. BLACK, 47-94-26 and Kameras 6/97. Other 
descendants of the same parents were only slightly or not at all affected. Numerous, 
and sometimes severe attacks, were observed on neighbouring second year’s seedlings, 
viz. in the progeny of our Phytophthora-resistant parent lines 47-94-9, 12 and 26, 
47-65-5, 47-100-1, N 3, 24-2-K3, 305 and 354 and of above-mentioned 1257 a/1 of 
W. BLACK. A very poor showing was made by 47-94-26, almost all descendants being 
heavily attacked. Here too many clones have escaped observation because of early 
death; yet it could be ascertained that of the thousands of clones many remained 
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entirely free from mildew. The incidence depended to a large extent on the parents 
used in the crosses. 

C. Following these observations more than 1100 third year’s seedlings planted at a 
distance of about 400 m from the greenhouses were examined for mildew. These 
seedlings mostly came from Dutch private breeders and grew completely free in the 
large, new North East Polder where the Potato Breeding Station of the Foundation 
for Plant Breeding is located. We noticed here on September 6th 1951 the occurrence 
of 31 mildewed lines and we were surprised to find later that without exception only 
descendants of Phytophthora resistant parents served as hosts. They originated from 
1256 a/23, 1257 a/7 and 1104 c/2 of W. BLACK, from 40663/21 of G. STELZNER and 
from B C°/4 a clone of unknown origin, probably American. 


CONCLUSIONS 


Our observations gave us the impression that various descendants of Phytophthora- 
resistant parents that owe their resistance to Solanum demissum are very susceptible 
to attacks by mildew. In the greenhouses too, seedlings with Phytophthora resistance 
suffered most. 

As far as I am aware mildew has not been noticed before in potato fields in the 
Netherlands. According to my observations, however, the commercial varieties can 
be attacked more or less when exposed to infection and it may be considered important 
to find parental material combining Phytophthora resistance with that to powdery 
mildew. 


SAMENVATTING 


Aardappelrassen en meeldauwaantasting 


Meeldauwaantasting van aardappelen werd in de kassen van het 1. v.P. en S.v.P. 
elk jaar, doch in 1950 op het Aardappelveredelingsbedrijf in de N.O. Polder voor het 
eerst in het vrije veld in Nederland waargenomen. Grote verschillen in aantasting der 
diverse aardappelclonen werden geconstateerd. Vooral talrijke rassen met Solanum 
demissum in hun stamboom werden ziek, zodat bij de veredeling op Phytophthora 


resistentie getracht moet worden deze te combineren met onvatbaarheid tegen meel- 
dauw. 
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METHODS USED FOR PRODUCING POLYPLOID 
AGRICULTURAL PLANTS 


D. E. BREMER-REINDERS and G. BREMER 
Institute of Agricultural Plant Breeding, Wageningen 
Received 20. Febr. 1952 


At the Institute of Plant Breeding at Wageningen several agricultural crops were 
treated with colchicine in order to induce polyploidy. To obtain good breeding results 
it appeared of prime importance to work with a large quantity of polyploid material. 
For that purpose it was desirable to develop a special technique of colchicine treat- 
ment, as well as methods for the sorting out of polyploid material. In this paper 
D. E. BREMER-REINDERS will give a survey of her technique of colchicine treatment 
and G. BREMER will describe his method of selecting polyploids by phase contrast 
microscopy. 


COLCHICINE TREATMENT 

At first to induce polyploidy in cereals various known methods of colchicine treat- 
ment were applied, of which three may be mentioned here. 

Ll. Injection of decapitated coleoptiles of young seedlings with a 0.1 % or 0.05 % 
solution of colchicine (VAN DiLLEwIJN, 3). This technique gave some good results in 
obtaining Triticales, but failed to give tetraploid rye. 

2. The NAVASHIN GERASSIMOVA method of immersion of the roots of young plants 
in a solution of colchicine. Young rye plants growing in a normally sown field were 
dug out in February in the stage just before the initiation of flower primordia. They 
were placed indoors in colchicine solutions so that they could take in this drug by the 
roots. Solutions of different concentrations were tried each of them in combination 
with various periods of treatment, administered continuously as well as intermittently. 
In the latter case the plants were placed in water overnight. In Triticale the most 
favourable combination in 1944 was a 0.05 % colchicine solution administered during 
four days intermittently, in rye a 0.05 % colchicine solution continuously for three 
days gave the best results in 1946. 

3. Seed treatment, in which dry seeds were placed in a diluted colchicine solution 
for germination. Several tetraploids of barley were obtained by this method. 


Though these methods were sometimes satisfactory, as in the first results with rye, 
the outcome was often disappointing and therefore it remained desirable to look for 
a technique that would be effective in a larger number of cases. 

Some improvement was obtained in the method of NAVASHIN GERASSIMOVA by 
shortening the period of treatment to one and a half days, this giving four to five times 
as many tetraploids as a three days’ treatment. Good results, however, were finally 
obtained in 1948 by a method, briefly given in DARLINGTON and LA COUR's book „The 
Handling of Chromosomes” (1). For our purpose the procedure was somewhat 
altered. On page 74 one can read: „Prolonged treatment of seeds is often too effec- 
tive and THOMAS (unpubl.) finds the maximum tetraploidy (80 °% of cells) in Lolium 
seedlings after 2 hours in 0.4 % colchicine at 37 °C.” 
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Young rye plants, some days after germination, with coleoptile and roots a few mm 
to about 10 mm long, were placed in petri dishes and immersed in a thin layer of 
colchicine solution. After some trials a treatment of 0.2 % colchicine for 2 hours at 
27 °C proved to be good. In the last few years still better results have been obtained 
from treatment with 0.1 % colchicine for 3 hours at the same temperature. It remains, 
however, difficult to give a really optimum method holding good universally. 

It is of great importance that the tissue is treated during active growth when as 
many cells as possible are dividing, so that the period of treatment is related to the 
rapidity of mitosis of the treated object (DERMEN (2); GYöRFFY, 4), while, on account 
of the toxicity of the colchicine, the concentration may not be too high. 

After the colchicine treatment the seedlings are carefully rinsed with tap water and 
are planted out in shallow boxes with sieved soil. During the first weeks the plantlets 
are growing up in a glasshouse at a temperature of 16°-17°C with extra illumination 
by fluorescent lighting tubes. The reaction of the seedlings to colchicine treatment is 
a rather markedly retarded growth, the plantlets being thickset and darkish green 
(fg. 1). 

Table 1 gives an impression of the superiority of the new method of colchicine 
treatment carried out with rye (2 n — 14). The new treatment is here compared with 
the old one abbreviated to a period of one and a half days. 

In the first place it is clear that with the new procedure a far larger number of 
individuals can be handled. The mortality of young treated seedlings, it is true, is 
large, but the number of plants that at harvest can be chosen for investigation — though 
only 1 % of the treated material — is significantly higher. 

„The percentage of treated plants chosen for cytological investigation that really 
give tetraploids in their progeny is about 80 % or more in the new as well as in the old 
method. The proportion of plants entirely grown tetraploid, giving exclusively tetra- 
pliod offspring, to mixoploid plants with tetraploids as well as diploids in their 


FiG. 1. RYE SEEDLINGS, TWO WEEKS AFTER COLCHICINE TREATMENT, NEW METHOD 
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TABLE 1. COLCHICINE TREATMENT OF RYE 


| 
Number | Number of | |_ Total 


Pe ARV | ber of 
of Surviving plants chosen | rota E Total teteaple: 
| en at harvest for WAL \Mixopl., Letal | tetraploid 
| lined | plants cvtological tetrapl. en engin 
| | | investigation | öftsbring 
| | | 
edn, | | 
Old method 1949/50 | 675 | 485 (71.8%) 34 (5,0%) | 2 | 27 5 | 273 
New method 1949/50 | 14100 | 919(65%)| 139(10%) | 56 | 59 | 24 | 2551 
New method 1950/51 | 13000 | 545(42%)| 131(10%) | 58 | 44 | 29 | 1570 


progeny, is, however, far more favourable with the new method. Here about half or 
more of the reacting plants appeared to be entirely tetraploid. With the old method, 
whereby the young plants are treated at a far later stage of development, only two 
plants became completely tetraploid as against 27 mixoploids. All these plants 
together gave an offspring of 273 tetraploids (in preceding years with a three days’ 
treatment instead of a treatment for one and a half days only 50 to 70 tetraploid 
seedlings were obtained). These figures are very low in relation to those of the new 
method whereby an offspring of respectively 2551 and 1570 tetraploid seedlings was 
produced in two consecutive years. 

In addition to rye, the new method of a short treatment of young seedlings during 
active growth at a temperature of 27°C was also applied to other crops, e.g. barley, 
canary grass, beet, flax and buckwheat. 

In barley (2n — 14), of which already 13 tetraploid plants were obtained by older 
methods, a treatment according to the new technique was performed with 4 spring 
barley varieties. Of the treated material that showed about the same type of reaction as 
described for rye, somewhat more than 2 %, were chosen for cytological investigation. 
Thus 784 tetraploids were obtained from the progenies of 64 of the 97 investigated 
plants. Only 23 of these 64 plants proved to be tetraploid, giving only tetraploid 
offspring. The other 41 plants were mixoploids, giving tetraploids as well as diploids 
in their progeny. 

Though on the whole the results in barley are comparable to those obtained with 
rye, these figures suggest that chromosome doubling is somewhat less readily achieved 
by this method in barley than in rye, where among the treated plants the relation 
between tetraploid and mixoploid plants is much more favourable. 

With canary grass (2n — 12) on the other hand, the results were particularly good. 
Here the treatment was performed with colchicine solutions of 0.2 %, 0.3 % and 
0.4 % for 2 hours at 27°C, and also 0.1 % for 4 hours. Though, here too, many young 
plants died, about 1 % of the treated material could at harvest be chosen for cytolo- 
gical investigation, the treatment with 0.2 % for 2 hours giving the most favourable 
impression. 7 

How well the treatment had succeeded was shown by the fact that all 66 seedlings 
of the progenies of 9 investigated plants turned out to be tetraploid with 24 chromo- 
somes. This uniform result aroused doubts as to the chromosome number of the 
diploid starting material. Investigation of the untreated material, however, showed 


2n —= 12 chromosomes. ‚ 
Since the spring of 1950 the new method of colchicine treatment has also been 
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applied to beet (2 n — 18), D. KroEN taking care of the supply of evenly 
germinated seeds. 

The young germinated seed clusters, with rootlets of about 2-10 mm long, were 
treated in the usual way in petri dishes. The concentration of the solution was varied 
from 0.1 % to 0.4 % and the period of treatment from 1 hour to 16 hours. 

From the results of the cytological investigation of the treated plants themselves 
it became evident that the highest percentage of tetraploidy was obtained from 
weak treatinents, such as 0.1 % and 0.2 % for two or three hours. Especially 0.1 % 
for three hours appeared favourable. In beet also the reaction to colchicine treatment 
is very conspicuous, but becomes only evident when the first pair of leaves is develop- 
ing. In the germinated seed clusters the cotyledons are often already so far developed 
that in most cases they are no longer capable of showing a clear reaction. 

In one experiment (table 2) among the strongly reacting plants more tetraploids 
(38.7 %) were found than among the plants with only a weak reaction (12.2 %). 


TABLE 2. COLCHICINE TREATMENT OF BEET SEEDLINGS (4 VARIETIES) ON 12/4/50 wirH 0.2% FOR 2 HOURS. 
TEMPERATURE 27 °C 


Treated | Reaction | Tetraploid | Mixoploid | Piploid | Uncertain 
1200 seed | strong 253 pl. 
clusters | weak 327 pl. 


98 pl (387%) | 73 pl. (28,9%) | 20(7.9%) | 62(24.5%) 
40 pl.(12.2%) | 81 pl. (248%) | 67(20.5%) | 139 (42.5%) 


The following year, taking these results into account, the colchicine treatment was 
exclusively done with 0.1 % and 0.2 % solutions for 2 hours or 3 hours. G. J. SPECK- 
MANN who was entrusted with the cytological investigations of the treated material 
found during the summer and the autumn that 23.3 % of the material consisted of 
tetraploids. 

With flax (2n — 32) good results were obtained in young plants with a rootlet of 
5-8 mm, treated with 0.3 % and 0.2 % solutions for two hours at 27°C. A concen- 
tration of 0.1 % was too weak. Concentrations of 0.4 % and 0.5 % were too strong, 
almost all the plants dying, which was also the case when a treatment with a 0.3 % 
solution lasted 4 hours. 

Furthermore some treatments were carried out at room temperature of 16°-19°C 
with 0.05 % and 0.1 % solutions. Under these conditions a duration of 6 hours proved 
to be too short, most of the plants showing no reaction at all. Treatments for 17 
or 24 hours with these two concentrations gave good results, 24 hours being still 
somewhat more favourable than 17 hours in the case of 0.05 % solution. 

The progeny of only a part of the material that at harvest appeared promising was 
__studied cytologically. Of the 42 investigated plants 27 plants had a progeny which was 

tetraploid, except one triploid seedling, 14 plants gave a diploid offspring and one 
plant had in its progeny one diploid together with 6 tetraploids. 

In buckwheat (2n — 16) seedlings, a few days old, with a root of 5-8 mm length 
were treated with 0.3 % and 0.4 % colchicine for 2 hours at 27°C. 

From cytological investigation of the obtained mixoploid material it became evident 
that 45 of the 52 investigated plants gave tetraploids in their progeny. Of these 41 


had an entirely tetraploid progeny and only 4 plants were mixoploid, giving tetraploi 
as well as diploid descendants. An ploid, giving tetraploid 
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The method is apparently very successful in buckwheat, even with rather high 
concentrations of the colchicine solutions while no more than a modest number of 
plantlets died. 


SELECTION OF POLYPLOIDS BY PHASE-CONTRAST MICROSCOPY 


In the last two decades many methods have been developed for making smear or 
squash preparations of plant tissues, carmine, orcein, lacmoid, leuco-basic fuchsin 
and nigrosin being used as stains. Such methods are of special interest for assorting 
polyploid plants. At our Institute preparations were mostly stained with leuco-basic 
fuchsin. Application of phase-contrast microscopy in January 1950 made staining 
superfluous. In unstained preparations, examined with the aid of a phase-contrast 
microscope, chromosomes may be seen sharply contrasted and totally black. The 
only thing which is needed, is to find a good way of maceration of the tissue in order 
to obtain smear preparations that have the thickness of only one cell layer. 

The author has used the phase-contrast microscope for the grading of tetraploid 
rye and tetraploid sugar beet. 

In the case of beet small developing leaves were fixed in a mixture of 6 parts of 
95 % alcohol, 2 parts of chloroform and 2 parts of 98 % acetic acid for about 6 hours. 
The fixing fluid was then replaced by 95 % alcohol, in which the material was kept 
overnight. The next morning the material was brought in 70 % alcohol, in which it 
remained from one day to two weeks. 

Immediately before the preparations were made the leaves in the tubes were washed 
for a short time in water to remove the alcohol and then transferred in N. HCI for 
maceration. Maceration was done in the following way. As many tubes, as could be 
handled in one morning or afternoon, were placed in a metal rack, in which there was 
room for 70 tubes with material and one tube with a thermometer (fig. 2). This rack 
was immersed in a pan with hot water, in which the tubes, initially at room temperature, 


Fia. 2. RACK WITH TUBES FOR MACERATION OF MATERIAL 
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quickly were brought to a temperature of 60°C. Here the tubes remained for 3 
minutes at that temperature, after which the rack with the tubes was put in a pan with 
cold water in which the temperature in the tubes quickly dropped to room temperature. 
The initial temperature of the water in the maceration pan is of great importance. In 
determining it, the nature of the metal rack and the number of tubes placed in it had 
to be taken in account. After some practice, however, the exact temperature that the 
water should have at the moment that the rack is put in the pan was determined for 
various numbers of tubes. In our case it appeared to vary between 70 and 75 °C and 
after some trials it could so be arranged that the temperature in the tubes quickly 
rose to 59°C, to rise then to 61 °C and fall back to 60°C in 3} minutes. It is important, 
however, that the rising in temperature in the tubes up to 59°C is accomplished in 
no more than two minutes. 

Immediately after the maceration the N. HCI in the tubes was replaced by water. 
Then the leaves were brought on a slide with a drop of 45 % acetic acid and squashed 
in the ordinary way under a coverglass with the aid of a piece of blotting paper and a 
rubber roller. After that the slide was ready to be examined with the phase-contrast 
microscope. 

It appeared that the leaves of beet after maceration could not be kept well in water 
for a long time. Leaves macerated during the morning could no longer be examined 
in the afternoon. Therefore it was necessary to handle no more tubes than could be 
examined in two or three hours. 

In rye root tips were examined. They were fixed in Craf,‚ kept in the fixing fluid 
some times not longer than one day and sometimes for several weeks, washed in water 
and macerated in tubes at 62°C for 25 minutes in the same manner.as described for 
the leaves of sugar beet. The macerated roots of rye can be kept in water for some 
time, even till the next day. 

In rye it was root tips of young seedlings that had to be examined. These seedlings 
originated from grains of plants, treated with colchicine and consequently could be 
diploid or tetraploid or, only very rarely, triploid. On an average it took only 14 to 
2 minutes to determine if a plant was a diploid or a tetraploid. So it was possible to 
examine 30 to 40 plants in one hour, or about 150 to 200 plants in a whole day with 
one phase-contrast microscope. 

In beet it was often the treated plants themselves, that had to be examined. They 
could be tetraploid, diploid or mixoploid and it took some time to know whether a 
preparation contained only tetraploid or also diploid cells. Seeds of mixoploid material 
may give tetraploid, triploid or diploid plants. Chromosome countings were necessary 
to select the tetraploids. Therefore in beet one person could examine only 80 to 100 
plants in a day. 

In root tips of rye, as well as in leaves of beet polyploidy could easily be distinguished 
from diploidy, staining of slides thus becoming unnecessary. The effect in rye cells 
is, however, not so beautiful as in cells of beet leaves. Root-tip cells of rye have a 
larger diameter and a denser protoplasm than beet cells. Therefore the rye chromo- 
somes look more greyish. The nuclear divisions in the beet leaves show the chromo- 
somes quite black and have a high degree of brilliancy, especially the metaphases and 
anaphases in polar view (fig. 3). 

In 1950 and 1951 thousand of seedlings of mixoploid rye and large numbers of beet 
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Fis. 3 


POLAR VIEWS OF METAPHASES 
IN LEAFS OF BEET. 


Left, diploid. Right, tetra- 
ploid. 


Phase-contrast photos by 
G.J. Speckmann 


plants were examined with phase-contrast. Small heart leaves or large beet plants were 
investigated in October and November 1950 and 1951. During that season it was still 
cold at the time of fixation, about 10 a.m. The chromosomes were strongly con- 
tracted, which facilitated counting. It was necessary, however, to examine also young 
hothouse material of beet. To obtain contraction of chromosomes here SPECKMANN, 
who was entrusted with that research, treated the leaves, according to the method of 
To and LEVAN (5), during three hours with a 0.002 mol/l. solution of 8-hydro 
oxyquinoline. 

Summarizing it may be said that the phase-contrast microscope is of much practical 
value in recognizing polyploids in a mixture. For finer research on chromosomes 
stained slides and an ordinary microscope are still needed. 


SAMENVATTING 


Methoden ter verkrijging van polyploide landbouwgewassen 


Verschillende methoden ter verkrijging van polyploiden bij granen en andere ge- 
wassen worden beschreven en met elkaar vergeleken. 

Aanvankelijk gaf een verkorting van de behandelingsduur van drie op anderhalve 
dag bij de methode van NAVASHIN GERASSIMOVA voor rogge reeds een belangrijke 
verbetering, waardoor het aantal tetraploiden, dat per winterseizoen verkregen is, 
van ongeveer 50 tot ruim 250 werd verhoogd. 

De beste werkwijze bleek tenslotte een kortdurende behandeling van jonge kiem- 
planten met colchicine oplossingen van zwakke concentratie tijdens een periode van 
actieve groei, begunstigd door een iets verhoogde temperatuur. Het aantal tetraploi- 
den, dat op deze wijze verkregen is, bedroeg meer dan 2500 resp. meer dan 1500 per 
seizoen, het tienvoudige van het volgens de verbeterde methode NAVASHIN GERASSI- 
MOVA verkregen aantal. | 

Voor rogge en ook voor bieten voldeed het best een behandeling met 0.1 % colchi- 


cine gedurende 3 uur bij 27°C. 
Ook van andere gewassen als gerst, kanariezaad, vlas en boekweit werden volgens 
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de nieuwe methode van colchicinebehandeling grote aantallen tetraploiden verkregen. 

Een methode werd beschreven voor het onderzoek van cytologische preparaten met 
behulp van de phase-contrast microscoop. 

Dit instrument maakt het mogelijk in ongekleurde preparaten van rogge, bieten en 
andere landbouwgewassen, waarbij colchicinebehandeling is toegepast, na te gaan of 
het chromosomenaantal verdubbeld is. 

Bij rogge wordt dit onderzocht aan worteltopcellen van kiemplanten opgekweekt 
uit het zaad van de met colchicine behandelde planten. 

Bij bieten komen kerndelingen vooral voor in de zeer jonge blaadjes uit het hart der 
planten. Zowel blaadjes van de behandelde bietenplanten zelf werden onderzocht, als 
blaadjes van planten ontstaan uit het zaad van de behandelde planten. 

Voor het onderzoek van de weefsels worden deze in N. HCI bij 60°C gemacereerd, 
waardoor zij zacht worden en op een objectglas in een druppel 45 % azijnzuur onder 
een dekglas uitwrijf baar zijn, waarbij de celstructuur aanwezig blijft. Is dit geschied, 
dan is het preparaat klaar voor onderzoek. 

In bietenpreparaten steken de chromosomen diep zwart tegen het doorzichtige 
plasma af. In worteltoppreparaten van rogge, waarin de cellen groter zijn en een vrij 
dicht plasma hebben, is het contrast minder sterk. De chromosomen krijgen hier een 
donker grijze tint. 

Bij rogge kan één persoon per dag met de phase-contrast microscoop 150 à 200 
planten onderzoeken. Bij bieten, waarvan ook mixoploide planten onderzocht moeten 
worden, waarbij in één preparaat diploide naast tetraploide cellen voorkomen, kunnen 
hoogstens 80 à 100 planten per dag onderzocht worden. 
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1. INTRODUCTION 


The great problem in improving cross-fertilized species, viz. the breeding of relatively 
homogeneous and stable strains, has been largely solved, at least in principle, for 
perennial grasses. By basing strains on carefully selected plants, which, when interbred, 
do not give serious transgressive segregation and by retaining these plants by vegetative 
propagation as the permanent source from which the strains may be renewed, relatively 
homogeneous and stable strains can be produced. 

If the strains are to retain their valuable qualities after the generations required for 
seed increase, then the basic plants must exhibit a certain homozygosity and similarity 
in genotype for the most important characters. As, however, plants of perennial 
grasses tend in general to be very heterozygous and strains are usually not based on 
too few unrelated plants in order to prevent inbreeding depression, effective breeding 
implies the generative testing of a great number of provisionally selected parent plants. 

The principles of grass breeding outlined above have been largely derived from the 
fundamental research of the Welsh Plant Breeding Station. The system of generative 
testing widely applied at Aberystwyth, viz. diallel crossing and evaluation of the 
progenies of individually spaced plants, presents, however, some practical difficulties. 
As the quantities of seed obtained are only sufficient to raise small progenies of indivi- 
dual plants, characters such as productivity, competitive behaviour and sod-forming 

es are difficult to test. Moreover the practical breeders find the method too 
aborious and expensive, even when a limited number of clones has to be tested. In our 
country so far they have mostly used for the progeny test open pollinated seed from 
unreplicated clonal plantations. Evaluation of the breeding potentiality of the mother 
clones on the basis of chance combinations with unknown and varying father plants 
however, may cause serious errors. 

The drawbacks of both methods are largely removed by the polycross test, a 
progeny test developed independently by different workers: FRANDSEN (Ì, 2), TYSDAL, 
KIESSELBACH and WESTOVER (5) and WELLENSIEK (6). The principle of this method is to 
arrange the provisionally selected plants in such a way that they pollinate each other 
uniformly. It is then expected that in the progeny of each plant combinations with all 
or with most other plants will occur in about the same proportions. In this way the 
combination of each plant with all or with most other plants is tested whilst sufficient 

_seed is obtained to evaluate yield etc. in mass seedings. 

__The genetical basis of the polycross test as a means of recognizing the desirable 
genotypes, has been demonstrated by WELLENSIEK (7, 8). His theoretical examples 
are based on the supposition that all plants are pollinated by the same pollen mixture. 
How far this will be the case in polycrosses and not in unreplicated clonal plantations, 
has, however, never been ascertained. 
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In the course of breeding research with Lolium perenne the present writer (9) made 
some observations on this subject which caused him to advise against the use of open- 
pollinated seed and to recommend the polycross technique in grass breeding. These 
observations completed with those of recent years are reported in this paper. 


2. MATERIAL AND METHODS 

In 1947 the writer got at his disposal 163 clones of perennial ryegrass selected from 
Dutch pastures, and their progenies. The latter were grown from open-pollinated 
seeds harvested in 1946, when the clones were arranged in 6 isolated fields, each field 
containing only clones of a certain type and flowering time. Within each field the 
clones were arranged in rows without replications. In the majority of cases each clonal 
row contained 25 plants. The distances within and between the rows were 40 cm; the 
orientation of the rows was east-west, the direction of the prevailing winds. 

Of each progeny 50 individual seedlings were planted and the variation within 
clones and families was studied. In order to determine the relative frequency of cross- 
and self-fertilization and the mutual pollination of neighbouring clones, special atten- 
tion was paid to objectively observable, alternative characters. The presence or 
absence of small downward directed teeth on the culms and upper leaf-sheaths proved 
to be useful for this purpose. In the presence of teeth culms and sheaths are decidedly 
rough to the touch when passed between thumb and forefinger. Such plants are called 
rough; those without teeth are called smooth. 

The 45 early clones all turned out to be smooth. Of the 16 semi-late, the 26 late 
erect, the 58 late prostrate and the 18 extra late clones respectively 1, 2, 6 and 1 were 
rough. The progenies of all these rough clones contained in addition to rough also 
smooth plants; on an average 46,7 °/, were rough. In the progenies of the smooth 
clones the percentages of rough plants varied from O to 27. By artificial hy- 
bridization of rough and smooth plants and by observations on F, and F, genera- 
tions it has been ascertained that the production of teeth depends upon a dominant 
gene, called T. All investigated rough clones turned out to be heterozygous Tt, all 
smooth clones homozygous, tt. Thus the rough plants in progenies of smooth clones 
must have arisen by pollination with pollen grains with the gene T, produced by rough 
Tt clones. The frequency of rough seedlings in these progenies therefore is a measure 
of the degree of cross-fertilization of smooth by rough clones. 

As it became evident in 1947 that these open-pollinated progenies gave a very 
unreliable picture of the genotype of the clones, the principle of polycross progeny 
test was applied in the following years. Phenotypically similar clones were planted 
together in small isolated fields. Each field consisted of 10 rows; within each row the 
clones were planted at random. As for the tests only small quantities of seed were 
required, each clone was represented in every row by only one plant. They were 
placed 40 cm apart. At harvesting time the seeds from all the replicates of each clone 
were mixed to form one seed sample representing the offspring of the particular clone. 

In order to investigate whether the polycrossed clones would be pollinated by the 


same pollen mixture with regard to the gene T, in some of the polycrosses one or more 
rough clones were included. 


96 


THE POLLINATION OF PERENNIAL RYEGRASS 


3. THE POLLINATION IN UNREPLICATED CLONAL FIELDS 


It has been pointed out above that the 10 rough clones produced on an average 
46.7 % rough seedlings. In 1947, however, 2 of these clones turned out to be impure, 
some smooth plants occurring in them. The mean percentage of rough plants in the 
progenies of the other clones was 51.1. As pure cross-fertilization of the heterozygous 
Tt clones by smooth plants would produce 50 % and pure self-fertilization 75 % rough 
seedlings, self-fertilization of these clones can have played no role or only a negligible 
one. 

Table 1 shows the percentages of rough plants in the progenies of 3 groups of open- 
pollinated clones and the sequence of ear emergence of the mother clones within each 
group. The progenies are arranged from north to south in the same order as the 
clones in 1946. Those of rough clones are printed in bold. A few clones were cut before 
flowering; they have been omitted from the table for the sake of simplicity. The se- 
quence of ear emergence refers to observations of 1950 as this was not recorded in 1946. 


TABLE 1. PERCENTAGES ROUGH PLANTS IN OPEN POLLINATED PROGENIES 


Semi late | Late erect Very late 
% rough sequence of % rough sequence of % rough sequence of 
plants emergence | plants emergence plants emergence 
| 

0 2 | 2 2 g 3 
0 3 | 0 3 0 D 
4 3 0 8) 0 1 
2 3 2 à) 2 2 
0 3 4 | 3 9) 2 
4 3 0 2 10 3 
6 3 0 9} 2 2 
14 2 6 2 4 2 
48 3 8 2 0 1 
14 1 4 2 4 Ì 
12 2 1) 3 16 3 
12 2 4 1 6 p) 
8 3 6 2 4 D 
4 2 8 2 18 9) 
0 1 10 2 22 4 
0 1 50 3 2 4 
18 2 56 3 

20 2 

69 3 

10 3 

8 3 

6 2 

| 4 4 

0 1 

0 1 

0 1 


According to GRIFFITHS (3) this sequence remains reasonably constant from one 
season to another. It may be assumed, therefore, that on the whole the sequence of 
the clones in 1950 has been the same as that in 1946. A clone was reported as emerged 
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when half of the plants showed 3 or more ears. The observations were made twice a 
week. The earliest clones in each group are marked with a 1, those emerging half a 
week later with a 2 etc. The date of emergence of inflorescences has been adopted by 
JENKIN (4) as a convenient method of estimating time of flowering in perennial ryegrass 
for practical breeding purposes. 

A mathematical treatment of the data of table 1 reveals for the smooth clones of the 
3 groups y? values of 80.28, 137.37 and 160.94 respectively. The probability that these 
values might be attained by chance variations only, is in each case smaller than 0.001. 
The variation, therefore, must be attributed to other factors. As the data strongly 
suggest a relation between the percentages of rough plants and the distance to the 
rough clones it may be assumed that the varying distance is one of these factors. This 
means that the cross-pollination of smooth clones by rough ones decreases with 
increasing distance between the clones. The phenomenon is most striking in the semi- 
late group. Here the rough clone produced on an average more ears, more spikelets 
per ear and 40 % more seed than the smooth clones. In all probability it also produced 
more pollen which must have favoured pollination of the smooth clones by the rough 
one. 

In the late and extra-late groups the relation between pollination and distance is 
less regular. Smooth clones which produced inflorescences simultaneously with the 
rough clones apparently have been pollinated by these to a much larger extent than 
surrounding clones that showed their ears a few days earlier or later. In addition to 
differences in distance differences in flowering time of half a week to one week already 
seem to have influenced the mutual pollination. 

In the very late group the rough clone, planted in the marginal southern row of the 
clonal field, contributed much more to the pollination of the neighbouring smooth 
clones than was the case in the other groups where the rough clones were located more 
in the centre of the field. The seed production of the extra late rough clone in 1946 
was not determined. Meanwhile the clone has been dropped; according to field notes 
it did not produce an exceptionally high number of culms. To explain the deviating 
phenomena by a larger pollen production alone seems therefore unsatisfactory. They 
may at least partly be interpreted as a border effect: the pollen of the rough clones 
did not meet with competition by pollen from smooth clones lying on the southern 
side of the rough clone. 

As each progeny consisted only of 50 plants the percentages of rough seedlings in 
each group will give only approximately the relative contribution of rough clones in 
the pollination of smooth ones. Summing up of all date will level the influence of 
variations due to chance and to differences in flowering time. Table 2 presents a sum- 
mary of the percentages of rough plants in the progenies of successive smooth clones, 
situated north and south of a rough clone. The figures on top of the columns indicate 
Tow distances from a rough clone. Clones lying between two neighbouring rough ones, 
those differing from the rough clones more than a week in time of ear emergence and 
the extra late clones, are omitted. 

The mean values of the northern series (M n) show the same general trend as those 
from the southern one (M s): the pollination by the rough clones decreased quickly 
from the first to the third row and after that more and more slowly. In calculating 
the average contribution of the rough clones in the pollination of the successive smooth 
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TABLE 2. PERCENTAGES ROUGH PLANTS IN PROGENIES OF SUCCESSIVE SMOOTH CLONES, SITUATED NORTH 
AND SOUTH OF A ROUGH CLONE 


North | South 
le he EN he A iT a A a A ee OENE 
EEE OP 00 ne Ae we NS ne 
KONE AE ke 48 tOn Bear breng Aver: CO aal 0 
BENNE A neo fl 4 ed ea [0 LO MOE NO A0 deo alien en 
14 | 12 | 10 Baerle oe O 
8 | 6 0 4 0 sie VP HL AE CE 
EER ABE | | 
5 Ut 1 dE: Ean ED RR 
| | | | 
Í Ï | | / | tend 
Mn (10472 | 44 {30 | 40 | 3.3 | 2.7 Ms |147 | 7,3 | 40 4.0 |21.0 | 1.0, 1-0:5 
| | | 
ZM |260/14.5| 83 [7.2 | 44 | 40 | 2.9 | | 


ones, the percentages must be doubled as only half of the pollen grains of the rough 
clones contained the gene T. After doubling and pooling of all series the mean values 
represented in the table by 2 M, are obtained. 

A mathematical treatment of these values, which for want of space is omitted here, 
showed that the differences between the first and all other members of the series were 
highly significant. Moreover the curve indicating the relation between percentage and 
distance obtained by transformation of the percentages according to table XII of 
FISHER and YATES, Statistical Tables, showed that the decrease in percentage with 
increasing distance was significant. 

If the mutual pollination of all clones had occurred in the same way as that of the 
smooth by the rough clones, then in 1946 each clone would have been pollinated for 
2 Xx 26% 52% by the adjacent northern and southern clone together and for resp. 
29, 16.6, 14.4, 8.8, 8.0 and 5.8 % each time by the next pair of clones. Addition of these 
numbers would give a total pollination of more than 100 %, which naturally is im- 
possible. Therefore the rough clones must have had a larger share ín the mutual 
pollination than the smooth clones and this would have been the case if they had 
_ produced more pollen. The rough clones yielded on an average 20 % more seed; 
undoubtedly they also have produced more pollen. 

A more reliable estimation of the average pollination of each clone by its various 
neighbours is obtained by taking the total pollination as 100 % and converting the 
above derived percentages accordingly. It then turns out that in 1946 each clone has 
been pollinated on an average by the successive pairs of neighbouring clones for resp. 
40%, 22%, 12%, 11 %, 7%, 5% and 4%. This means that 40 % of the paternal 
heritage of the progeny has been contributed by both adjacent clones and 74 % by the 
_three neighbours on both sides. Differences in flowering time will have depressed the 
first percentages in the above mentioned series and raised the last. If the clones had 
flowered at the same time the pollination would have been much more limited to the 
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In a few cases the pollination of a clone by both neighbours could be ascertaine 1 
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directly. So in the late prostrate group a smooth clone was lying between two rough 
ones whereas the next rough clone was 10 rows further. Although the smooth clone 
produced its ears a week earlier than both its neighbours, its progeny contained 22 % 
rough seedlings, indicating a pollination by both neighbours of 44 %. In the late erect 
group (table 1) 2 smooth clones were situated between 2 rough ones, the inflorences 
of which emerged half a week later. On the basis of the percentages in table 2, 17.8 
and 21.9 % rough plants would be expected in the progenies of the smooth clones. 
The actual percentages were 19 and 20. 


4. THE POLLINATION IN POLYCROSSES 


For the breeding of standard strains with various degrees of cold resistance several 
small polycross fields were laid out in 1948. In each field 10 till 12 clones were planted 
with 10 replications of one plant. In some cases one-of these clones was rough. From 
10 smooth clones individually spaced progenies of 100 till 150 seedlings were raised 
and the number of rough plants was counted. In table 3 the percentages are compared 
with those of the progenies of the same clones after open pollination in 1946. 


TABLE 3. PERCENTAGES OF ROUGH PLANTS IN OPEN 
POLLINATED AND POLYCROSSED PROGENIES 


Clone no. | Een: d Polycrossed 
REE nd 4 8 
92 2 10 
OG En Te 2 6 
TON AREET EB 0 | 7 
TOBA A Erde 22 | s 
VIGO Knee | 0 7 
12E Perge 4 7 
EAA Eek 6 4 
26 en rs 6 
138 ved een 12 | 10 


Mathemathical treatment of these data shows for the polycross x? — 5.223 and 
P 0.80 to 0.90; the evidence does not suggest any difference in percentages of rough 
plants between the progenies. For the open pollinated progenies, however, 7? — 81.513 
and P < 0.001; the variance is too great to be caused by chance and must be contri- 
buted to differential pollination. This shows that the pollination in the polycross has 
been much more homogeneous than that in the clonal field. 

In 1950 seed was harvested from 3 polycross fields which contained one or more 
rough clones. The data are presented in table 4. The progenies are arranged in sequence 
of inflorescence emergence of the clones in intervals of half a week. The percentages 
after open pollination in 1946 are not presented in this table, as most of the clones 
have been selected after that year. Progenies of rough clones are printed in boldface. 
Each progeny consisted of about 60 plants. 


A mathematical analysis shows for the progenies of the smooth semi-late clones 
x° = 7.67 and P 0.3 to 0.5. In spite of the differences in time of inflorescence emergence 
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TABLE 4. PERCENTAGES OF ROUGH PLANTS IN POLYCROSSED PROGENIES 


Semi-late | Late semi-erect Late erect 
sequence of | o/ | sequence of | o/ | sequence of | 0/ | sequence.of | 
emergence | inge | _emergence | {° len emergence oan End | joonen 

l 8 1 3 3 3 1 3 
1 10 | 0 3 2 2 15 
2 13 l 5 3 5 2 45 
2 12 l 0 3 2 2 14 
2 12 | 2 3 5 3 2 
2 KS l 0 3 2) 3 5 
3 7 2 7 3 3 4 53 
3 17 2 5 3 7 4 13 
3 54 2 0 3 | 3 | 4 16 
2 0 3 | 3 4 61 

2 5 4 er, 4 17 

2 7 4 53 4 12 

5 48 4 10 

| | 5 hield! 4 10 

| | | 4 10 

| | | 5 | 4 

| | | RS see es 

| | 5 10 

5 8 


of half a week to one week these clones have been uniformly pollinated by the rough 
one. In the late semi-erect group, where the earliest rough clone was one week and a 
half later than the earliest smooth ones, these differences apparently have been too 
large to provide a uniform pollen distribution, 4? being 41.14 and P 0.01 to 0.02. For 
the progenies of the emergence classes 1 and 2 alone these figures are y? — 32.44 and 
P 0.01 to 0.001. Though the pollination has been much more irregular in these early 
progenies the differences between the classes l and 2 on the one hand and classes 
3 and 4 on the other hand are not statistically significant (y? — 1.81, P 0.10 to 0.20). 
The progenies of the late erect clones, finally, show a very irregular distribution 
(y2 =42.11, P< 0.001). Dividing the smooth clones into two groups, viz. those emerging 
simultaneously with the rough ones (classes 2 and 4) and those emerging half a week 
earlier or later (classes 1, 3 and 5), summing all the frequences within each group and 
submitting these figures to a /° test shows a highly significant difference between the 
two groups (y?° = 31.52 and P < 0.001). This difference, however, should not be 
attributed to the different time of ear emergence alone. The seed production of the 
rough clones in this group was on an average only 65 % of that of the smooth clones 
and they produced together 9.7 % of the total crop whereas these figures in the other 
two polycrosses were 110 and 136 %, 12.1 and 14.5 % respectively. In the late erect 
group, therefore, the rough clones will have produced comparatively less pollen and 
will have flowered during a shorter period; thus they will have had less occasion to 
fertilize the earlier or later earing clones. 
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5. DISCUSSION 

As far as the writer is aware there is no work available concerning the cross polli- 
nation between clones of perennial grasses in clonal fields and polycross fields. The 
influence of isolation distance, difference in flowering time and in relative pollen pro- 
duction on cross-pollination of different strains of Lolium perenne has been extensively 
studied by GrurFITHS (3). By using homozygous recessive non-red plants as a tester 
variety and various populations of the normal homozygous dominant red-based type 
as sources of contamination he showed that with regular increases in isolation dis- 
tances the contamination diminished rapidly at first, but more and more slowly as the 
isolation distance became greater. Within short distances from the contaminant excess 
of intravarietal pollen (extra marginal rows), however, was much more effective in 
reducing contamination than isolation distance. Intervarietal crossing was consi- 
derably reduced when the varieties differed in date of flowering. 

In the clonal plantations described in chapter 2 the mutual pollination of the clones 
decreased rapidly over the first 3 to 4 rows and after that only slowly (table 1 and 2). 
Simultaneousness of flowering, however, often had a greater effect on the percentage 
of crossing than vicinity. The influence of differences in relative pollen production 
and of arrangement (border rows) could be ascertained with some probability. The 
mutual pollination of clones in a clonal field and the contamination of populations 
by pollen sources situated outside these populations, appear to be influenced by the 
same factors and in a similar way. In the clonal fields, however, the phenomena take 
place within much shorter distances by the rapidly increasing competition of the pollen. 

It could be calculated from the data that in spite of differences in time of flowering 
of one week the clones in the clonal fields on an average were fertilized For 40 % by 
the two adjacent clones and for 74 % by the three neighbouring clones on both sides. 
This confirms the suggestion of GRIFFITHS (l.c.) that „„pollination within a population 
chiefly occurs between neighbouring plants”. Simultaneousness of flowering would 
have limited the fertilization still more to the adjacent clones. This means that after 
open pollination in an unreplicated clonal plantation the parental heritage of the 
progeny of an individual clone will be due to a very few of its neighbours. As these 
will vary with each individual clone, such open-pollinated progenies can give only 
very unreliable information on the breeding potentiality of the mother clones. 

By comparing the progenies of 10 clones after polycrossing and after open pollina- 
tion in unreplicated clonal plantations it appeared that the former did not show any 
significant differences whereas in the latter the differences were highly significant 
(table 3). As all clones had the same genotype with regard to the character studied 
these differences can be attributed only to differential pollination. This proves that 
whilst in clonal plantations the various clones are pollinated by genotypically different 
pollen mixtures, in polycrosses a genotypically homogeneous pollination may be 
obtained. Polycross progenies therefore must allow a much more reliable testing of 
the breeding potentiality than open pollinated progenies. 

In order to ùse the polycross progeny test with confidence one must, however, be 
reasonably sure that each clone has been pollinated by about the same pollen mixture. 
Otherwise the danger is by no means imaginary that with characters as yield, cold 
resistance, etc, controlled by many genes of which the individual effects cannot be 
recognized, statistically significant differences between the progenies will be imputed 
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to genotypical differences between the clones whereas in reality they are caused only 
by different pollination. 

Of the four polycrosses mentioned in this paper, two small ones with 11 and 9 
clones, which differed not more than one week in ear emergence, showed a fairly 
uniform distribution of the rough pollen. In a third polyeross with 27 clones the 
difference of one week and a half appeared too large to get a homogeneous pollination. 
In the last polycross significant differences were found between progenies of smooth 
clones which produced their ears simultaneously with the rough. ones and those of 
clones which were half a week earlier or later. The data suggest that the heterogeneous 
pollination in this case was caused more by a relatively scarce pollen production of 
the rough clones than by the differences in time of flowering. 

These results show that differences in flowering time and in pollen production may 
seriously diminish the reliability of the polycross test. An insufficient number of 
replications will have the same effect. Certainly FRANDSEN’s scheme with 20 replica- 
tions per clone and 5 plants per replication would have given more reliable results. 
These numbers, however, may be higher than is necessary when a limited number of 
clones is to be tested and perhaps too low with a very large number. The theoretical 
basis and the practical value of the polyeross test have been demonstrated. There is, 
however, need for more experimental evidence upon which the proper design of a 
polycross field may be based. 


4. SUMMARY 


4.1 The eross-pollination of clones of Lolium perenne was studied in unreplicated 
clonal plantations and in polycross fields with the aid of a simple dominant character, 
roughness of culms and upper leaf sheaths. Heterozygous rough clones were used 
as sources of contaminating pollen and homozygous recessive smooth clones as testers. 

4.2 In the clonal fields the cross pollination rapidly decreased over the first 3 to 4 
rows and after that only slowly. Simultaneousness of flowering often had a greater 
effect on the percentage of crossing than vicinity. In spite of differences in flowering 
time of one week the clones were fertilized on an average for 40 % by the two adjacent 
clones and for 74 % by the three neighbours on both sides. 

4.3 It was demonstrated that in unreplicated clonal fields the various clones are 
pollinated by genotypically different pollen mixtures, whereas in polycross fields a 
genotypical homogeneous pollination may be obtained. Polycrossed progenies, 
therefore, make possible a much more reliable testing of the genotype of the clones 
than open pollinated progenies. 

4.4 In two polycross fields differences in flowering time of more than one week and 
differences in pollen production disturbed seriously the homogeneousness of the 
pollination. There is need for more experimental evidence upon which the proper. 
design of a polycross field may be based. 


SAMENVATTING 


De bestuiving van Engels raaigras in klonenvelden en massale proef kruisingen 
1. In klonenvelden van Engels raaigras werden onder 118 klonen 10 aangetroffen, 
waarvan de halmen en bovenste bladscheden door het voorkomen van kleine tandjes 
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ruw aanvoelden. De ruwe klonen bleken alle heterozygoot, de gladde homozygoot 
recessief te zijn. 

2. De ruwe klonen gaven na vrije bestuiving in de klonenvelden ongeveer 50 8 
ruwe zaailingen; vrijwel al het zaad ontstond dus na kruisbevruchting. 

3. Uit het percentage ruwe planten in zaaisels van gladde klonen bleek, dat in de 
klonenvelden de onderlinge kruising van de eerste tot de derde rij zeer snel en daarna 
steeds langzamer afnam. Gemiddeld werd elke kloon voor 40 % door de beide aan- 
grenzende klonen bestoven en voor resp. 22, 12, 11, 7, 5 en 4% door de verdere 
opeenvolgende paren van klonen. Bij gelijktijdige bloei zou de kruising nog meer tot 
de aangrenzende klonen zijn beperkt. 

4. Terwijl in de klonenvelden de klonen door verschillende stuifmeelmengsels 
werden bestoven, werd in enkele massale proef kruisingen een genotypisch uniforme 
bestuiving verkregen. De generatieve toetsing zal daarom bij massale proef kruising 
veel betrouwbaarder zijn dan bij gebruik van vrij bestoven klonenzaad. 

5. Verschillen in bloeitijd van meer dan een week en verschillen in stuifmeel produc- 
tie tussen de klonen bleken de gelijkmatigheid van de bestuiving in de massale proef- 
kruisingen ernstig te verstoren. 
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1. INTRODUCTION 


During the last decennia the breeding of grasses has become a subject of increasing 
interest. The need is felt for a good and practicable method to evaluate clones on their 
ability for use in building up a synthetic variety. The present paper deals with the way 
in which the polycross test may be used to advantage, in grass breeding. 


2. REVIEW OF LITERATURE 


FRANDSEN (2), TyYsDAL (4) and WELLENSIEK (6) developed independently similar 
methods for cross-fertilized crops. The principle of the method is the harvesting of 
seed for progeny test from plants placed in such a way that every individual is polli- 
nated by most of the other individuals of the group being tested. It is necessary that 
the species have the faculty of vegetative reproduction so that the clones may be 
perpetuated until the time that the polycross progenies have been tested. 


3. SIMPLE SCHEME OF GRASS BREEDING 

In brief, we can outline the process of grass breeding as follows: 

The selection of original material. 

Spaced planting of this material. 

Its examination for phenotypic appearance. 

Vegetative propagation of the selected phenotypes. 

Examination of the phenotypic appearance of these clones. 

Harvesting seed from phenotypically good clones. 

Sowing of progenies for testing of the genotype. 

Combination of the genotypically good clones for building up the strain (synthetic 
variety). 

This scheme can be considered as simply a basis and may be subject to all sorts of 
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large and small variations, especially of repetition, entirely or in part, in the later stages. 
In composing this scheme it has been taken into account that: 


(1) nearly all grasses — apart from e.g. apomixis in some species (Poa species) — are 
cross fertilized ; 

(2) vegetative propagation is readily possible; 

(3) clones can be kept for many years. 


These three facts are at the same time the features that make it possible to apply 
the polycross test to grass-breeding. 

Moreover, it is important in grass breeding to remember that, firstly, for most of 
the characters important to the breeder the inheritance is unknown and that secondly 
it should be remembered it is the desire of the grass breeder, not to have fine plants in 
his nursery, but to be able to deliver seed, producing plants of good agronomic type. 
This latter fact means that a progeny test is essential and the former implies that 
special demands must be made upon that test. 


4. METHODS OF OBTAINING SEED FOR PROGENY TESTING 


Seed can be obtained from the clones to be tested in several different ways. 

1. Self-fertilization has the disadvantage that comparatively little seed is obtained 
although the quantity varies with. the self-fertility of the plant under test. Moreover, 
characters connected with productivity are difficult to evaluate in inbred material. 

2. Pair-crossings give only the specific combining ability, whereas, as shown later, 
general combining ability is much more important. 

3. Diallel-crossing is very cumbersome and has the disadvantage, especially in 
grasses, that itis difficult to execute if a large number of clones are being tested. 

4. Free-pollinatton among clones in close proximity. This is a form of polycross 
but an imperfect one, because as shown by Wir’s investigation (8) the distance of 
effective pollen distribution is very small. In consequence, the apparent progeny 
performance of each clone depends to a large extent on the good or bad characters 
of the adjacent clones. 

5. Top cross by planting a definite paternal clone alternately between the clones 
under test indicates the specific combining ability of any plant with regard to that 
paternal clone. Everything depends upon the choice of the top-cross paternal clone. 
All descendents are half-sisters and hence not suitable for further use — a disadvantage 
in some cases. 

6. Top cross in variety improvement, where the paternal clone is replaced by sown 
seed of the variety concerned eliminates these disadvantages. The improvement must 
be in an advanced stage before this seed is available. 

Moreover, as shown below, the same results may be obtained by the polycross test, 
which has other advantages besides and is consequently preferable. 

1. Polycross test. As stated above the method of inheritance of many grass charac- 
ters is for the most part unknown and there is seldom any information regarding 
recessiveness or dominance of any desired character. — 
Itis not essential, however, in the polycross test to know the method of inheritance 
of the desired characters. The breeder can find the clones with the best characters 
by selecting those with progenies exhibiting the highest percentage of the desired 
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characters. This percentage will be high if the character is dominant and low if it is 
recessive. Cf. WELLENSIEK (7). 


Conversely it may be possible perhaps to investigate from the percentage the mode 
of inheritance of some characters. 

TYsDAL et al. (5) refer to „combining ability”. It is difficult to explain exactly what 
combining ability is, but a simple example may perhaps help to elucidate the term. 
Sweet lupins with the gene dulcis (e.g. aaBB) and those with the gene amoenus 
(AADb) are both sweet and suitable as fodder lupins. But, if two plants with different 
genes for sweetness are crossed, the F‚-offspring (AaBb) will all be bitter, as will be 
9/16 of the F, offspring. Thus, the progeny of two plants that are themselves both 
suitable for fodder lupin, is in this case unsuitable and therefore it is useless to combine 
such plants to build up a strain. 

In this example it is known exactly what happens and why the combining ability is 
bad. This is not so clear in grasses, where the characters and their inheritance are 
unknown and mostly very complicated. However, it is possible to see that if e.g. clone 
A, crossed with a number of other clones shows a progeny with a larger number of 
desirable characters than does e.g. clone B, then clone A can better be combined with 
the other clones than can clone B. This phenomenon is indicated by the term com- 
bining ability. 

Because grasses are practically without exception cross-fertilized and run the risk 
ot deterioration through inbreeding, a variety must be built up with more than two 
clones. And because adaptability is a very important character, especially in grasses, 
a relatively large number of clones is essential. Consequently there is no sense in 
investigating the performance of a clone in combination with one other clone but 
only with many others. This means that not specific but general combining ability 
is of interest to the grass breeder, or in other words the polycross test and not pair 
crossing suits his purpose best. 

An advantage of the polycross test worth mentioning is that it is, properly speaking, 
similar in principle to what happens later on in the multiplication of the clonal seed 
up to stock seed. (In Dutch: Origineel zaad.) In this multiplication intensive random 
pollination also takes place. 

The desired trend of the polycross test may be disturbed if much selfing occurs and 
if through inbreeding the progeny performance deteriorates. In some cases it may be 


_desirable to determine that amount of self-fertility to prevent incorrect conclusions 
being drawn from the progeny test mainly if quantitative characters are to be tested. 


5. LAY-OUT OF THE POLYCROSS FIELD IN GRASS BREEDING 

If a number of clones is to be tested for their general combining ability, it is essential 
to satisfy the condition that every clone has an equal chance of receiving pollen from 
every other clone in the group. To this end, it is necessary to select clones whose 


flowering times are as close as possible. Only then the polycross can be carried out. 


BURTON (1) thought to solve this problem with Paspalum notatum as follows. An 


_equal number of panicles, harvested from each clone, is shaken at the moment that 
_the anthers of all the heads are ready to shed their pollen. The proporton of crosses 
_of each clone with the others will be better but the method does not allow to harvest 
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a quantity of seed sufficient to a thorough progeny test: 
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Two ways of laying out the field for the crosses are available. The first is as follows: 

Suppose that twelve clones are to be tested. Each clone is separated into twelve 
pieces. The 144 plants are set out in a square plot so that in each row every clone is 
found once. The arrangement of every row is different so that the highest degree of 
interpollination can be expected. 

In the research of Wir (8) it appears from the difference in percentages of rough 
stalked descendants of perennial ryegrass (Lolium perenne) that the randomization 
by fertilization is rather imperfect. 

This way of laying out the trial requires only a small area. It is readily practicable 
and the seed, harvested from each plant separately, and that from the twelve parts of 
a clone being then bulked together, will be sufficient to carry out a fair progeny test 
unless a larger pasture trial is desired. 

If a larger number of clones is to be tested by this method, they are classed in groups, 
e.g. five groups of fifteen clones. Cf. FRANDSEN (3). In that case the pollen cloud is 
limited and consequently we only profit partially from the advantages of the method. 

The second way of laying out the field for the polycross test may be readily indicated 
on the basis of the accompanying figure, which shows the crossing field laid out using 
50 clones of perennial ryegrass (pasture type Barenza). Each clone is divided into 120 
parts and in laying out eight plots this allows all clones to be represented in any one 
plot. 

Every row in each plot consists of fifteen plants. In the example recorded on the 
photograph the eight plots are laid out in four strips, of at every turn two repetitions. 
To prevent intercrossing between the strips and reduce error in the experiment they 
are everywhere separated by five rows of another species — in this case Timothy 
(Phleum pratense). 

For the highest degree of mixed fertilization — that means a pollination of every 
clone by as many other clones as possible of the assortment under test — much depends 
on the arrangement in the different repetitions. H. N. and K. J. FRANDSEN (3) set out 
the clones at random in each replication. In this way it is quite possible that a clone 
may have the same adjacent clones two or more times. This is undesirable. In my 
opinion it is better to choose the sequence of the clones systematically in the various 
repetitions so that, allowing for the small distance of effective pollination in accor- 
dance with Wir (8), each clone had in every repetition on both sides two different 
adjacent clones. Consequently at least 62 % of the seed can be considered as a result 
of pollination by 8 x 4 — 32 of the other clones and the remaining percentage by 
clones further away, mainly by the remaining seventeen clones. By this method, it is 
hoped that the principle of highly mixed pollination is as fully realized as possible. 
This could be checked by investigating the percentage production of rough-stalked 
descendants (Cf. Wir (8)). If absence of the red colour in the base of the tillers of 
perennial ryegrass was not such a rare character this might also be utilized as a check. 

For the sake of completeness, it should be noted that to have a well-balanced mixed 
fertilization of the first and last clones, it is necessary to begin and to finish each 
replication with some border clones. 

From each clone in every replication a reasonable amount of seed can be expected. 
This enables us to utilize another expedient to obtain a still more accurate mixing in 
the fertilization, for it is possible to harvest the seed of all the clones (in the example 
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FIG. |. POLYCROSS FIELD OF PERENNIAL RYEGRASS PASTURE TYPE BARENZA 


Polycross veld van Engels raaigras weidetype Barenza 
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mentioned above 8 x 50 — 400) separately and weigh out equal quantities of seed 
of the eight replications of every clone and to mix these eight portions. In this way 
the chance that differences in seed yield would disturb the equal mixing, is eliminated. 
It is almost impossible to apply this expedient to the first method, mentioned above, 
of laying out the crossing field, because too little seed is harvested from single plants. 

Although the polycross test is meant more as a true test of genotypic qualities, 
nevertheless, attention can be drawn to the fact that the occurrence of each clone in 
many replications and in various sequences enables the breeder to determine all sorts 
of characters phenotypically much more surely and more objectively than when using 
any other method. 


6. PLACE OF THE POLYCROSS TEST IN THE ABOVE SCHEME OF BREEDING 


From the description of the second method of laying-out the crossing field for the 
polycross test it will have been evident that it is difficult to apply it to a very large 
number of clones. In the example cited with 50 clones eight replications must be 
considered as a minimum. Twelve replications would make the method still more 
perfect in practice. Thus it will be generally necessary to apply a preparatory selection 
in a simple way, e.g. by harvesting seed from the clones planted singly for a somewhat 
simple laying out of the progeny test. So the number of clones to be tested by poly- 
cross may be reduced. 

In brief and as an example showing the number of individuals that might occur in 
every phase, the scheme outlined in paragraph 3 becomes: 


The selection of original material and setting out as spaced plants . . . . . 5000 
After selection of phenotypes, vegetative propagation into clones . . . . . 500 
After selection of phenotypes, harvesting seed from the best clones. . . . . 200 
By a simple progeny test selecting the best clones to propagate vegetatively 

once again .... 50 


Set out the clones in the special crossing field (par. 5) to harvest polycross seed 
for polycross progeny test (if necessary the self fertility is determined). On the 
result of this progeny test the clones are selected to build up the synthetic 
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7. SUMMARY 

The polycross test, developped by FRANDSEN (2), Tyspar et al. (4) and WELLENSIEK 
(6) aims at the investigation of the general combining ability of an assortment of 
individuals. The principle is to harvest seed from each individual separately after 
pollination by as many as possible of the other individuals of the assortment to be 
tested. The method may be applied to cross-fertilized plants which can be propaga- 
ted vegetatively and the individuals of which can be maintained until the results of the 
progeny test are known. These features render the polycross test very suitable to grass 
breeding. The advantages of the method are: 

It provides an easy practicable way of harvesting seed for a very reliable genotypical 
evaluation. It may be applied, whether the desired characters are dominant or reces- 
sive, complicated or unknown as to method of inheritance. It is a way of obtaining 
seed for progeny test which simulates very closely what actually happens in the normal 
multiplication of the seed. Two ways of laying out the polycross trial are set out. The 
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second marked with clone rows as a unit, is considered the most suitable, as it is 
designed to enable the breeder to take greatest advantage of the possibilities of the 
polyeross test, and at the same time allows for a better examination of phenotypical 
performance. Finally, it is shown how the polycross test can be inserted into the 
general scheme of grass breeding (Par. 6). 


SAMENVATTING IN HET NEDERLANDS 


„De toepassing van massale proef kruisingen (polyeross test) 
bij de veredeling van grassen” 


De massale proef kruising (polycross test), door FRANDSEN (2), TYsDAL et al. (4) 
en WELLENSIEK (6) onafhankelijk van elkander ontwikkeld, beoogt de te onderzoeken 
individuen genotypisch te beoordelen op hun geschiktheid om deze te gebruiken voor 
de opbouw van een ras. 

Het principe is het winnen van zaad van de individuen afzonderlijk, nadat deze 
ieder bevrucht zijn door zoveel mogelijk andere individuen van het te onderzoeken 
materiaal. 

De methode is geschikt voor kruisbestuivende gewassen, die vegetatief vermeer- 
derd kunnen worden en waarvan de individuen kunnen worden overgehouden tot 
na het bekend worden van de resultaten van de nakomelingschaps-beoordeling. 

Dit maakt de methode uitermate geschikt voor toepassing bij de veredeling van 
grassen. 

Als voordelen kunnen worden genoemd: 

De gemakkelijke uitvoerbaarheid van deze wijze van zaadwinning voor een zeer 
betrouwbare nakomelingschaps-beoordeling. 

De toepasbaarheid, onverschillig of de gewenste eigenschappen dominant of reces- 
sief zijn, ofwel op zeer ingewikkelde of zelfs op nog geheel onbekende wijze overerven. 

De wijze van zaadwinning, na een zo groot mogelijke menging van de bestuiving, 
is de meest natuurgetrouwe nabootsing van wat er bij de normale vermeerdering tot 
Origineel zaad geschiedt. 

Twee wijzen van aanleg van het massale proef kruisingsveld worden besproken, nl. 
een met afzonderlijke planten en een met klonen als eenheid. Laatstgenoemde wordt 
het aanbevelingswaardigst geacht, omdat deze mi. de kweker in staat stelt het meeste 
te profiteren van. de mogelijkheden, die de methode biedt, wat betreft genotypische 
beoordeling, terwijl bovendien de meerdere malen herhaalde en in verschillende volg- 
ordes geplaatste klonen een betrouwbaarder beoordeling van het phaenotype moge- 
lijk maken. 

Tenslotte wordt aangegeven, hoe-de massale proef kruisingen kunnen worden ing 
last in het normale veredelingsschema van de grassen. In het kort wordt dit schema 
nl. als volgt: 

Slechts bij wijze van voorbeeld zijn bij ieder stadium aantallen-individuen vermeld, 
waarmee de kweker te maken heeft: 

Keuze van het uitgangsmateriaal 

Uitzetten van afzonderlijke planten ............. ares „00 
Na selectie op phaenotype vegetatieve vermeerdering tot klonen . Fre zikssûl 
Na selectie op phaenotype van deze klonen zaad winnen van de beste . . . 200 
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APPLICATION OF THE POLYCROSS TEST TO GRASS BREEDING 


Op grond van een eenvoudige nakomelingschaps-beoordeling worden de beste 


klonen nogmaals vegetatief vermeerderd en uitgeplant in het massale proef- 
kruisingsverband ...... 


Rh RE Ee 50 
(Zo nodig wordt de mate van zelffertiliteit bepaald.) 


Het zaad, afkomstig van de massale proef kruising wordt gebruikt voor de 


nakomelingschaps-beoordeling, op grond waarvan de beste klonen kunnen 
worden uitgezocht, om te dienen voor de samenstelling van het beoogde ras 25 


Eventueel herhaling van het schema in z’n geheel of gedeeltelijk. 
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INTRODUCTION 


In breeding agricultural and horticultural crops it is, in many cases, of much 
importance to compare the different selections obtained, e.g. in regard to their pro- 
ductive capacity. This is usually done in field trials involving these selections. The 
different plot yields will give us an impression of the productivity of the selections 
grown. In order to find out how far such impressions are reliable, the yield figures 
are mathematically worked out. As a rule a so-called analysis of variance (described 
hereafter) will be carried out. The following conclusions may be drawn from it: 
the selections will show or will not show differences which are statistically reliable, 
leaving unrevealed, however, which selections differ. In practice often a t-test is 
applied to find this out. This article means to show that a t-test is not allowed, at the 
same time suggesting a practical method to learn more about each pair of varieties. 


NUMERICAL EXAMPLE 


The calculation concerns a trial on white cabbage carried out in 1950. A trial field 
had been divided into 39 plots, grouped into 3 blocks of 13 plots each. In each block 
the 13 varieties to be investigated were planted out (randomized blocks design). 
During this trial all plots were treated in exactly the same way. The purpose was to 
learn which variety would give the highest gross yield per head of cabbage and which 
the lowest, in other words to find approximately the order of the varieties according 
to gross yield per cabbage. 

The numerical example (see fig. 1) shows 39 gross weights which were determined 
for each plot, arranged according to variety 1, 2,........ ‚ 13 and to block (A, B and 
C). Thus, variety 1 in the plot of block A yielded 2090 grammes per (head of) cabbage. 
For simpler computation purposes this number was first rounded off to 3 figures, thus 
giving 209, and then it was reduced by a „basic number” 120, so that in the end the 
calcultation is based on the number 89 („reduced yield’). Therefore in the numerical 
example the 39 numbers of the 13 varieties in the 3 blocks indicate the reduced yields. 
Behind column C figures the sum of the columns A, B and C. Thus, for variety 1 the 
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sum of the reduced yields of the 3 blocks is 168 and the mean reduced yield of each 
plot 168:3— 56,0. So the mean yield is 56,0 + 120 = 176,0 or 1760 grammes. On the 
last line figures the total of the above 13 lines. Therefore the total yield of all the varie- 
ties in block A is 383 and that of all varieties in all blocks — 409. The reduced mean 
yields of the 13 plots of block A and of all 39 plots are 383: 13 — 29,5 and 409:39 — 
10,5 respectively. 


ANALYSIS OF VARIANCE 

It is known that the means of each variety or block will afford the best estimates 
of the productive capacity of the variety or block. We are especially interested in the 
variety means. Now the analysis of variance was applied to find out whether the 13 
variety means would vary more than could be expected when the 13 variety numbers 
represented one variety only. It is based on the following principles: 

The 3 means 56,0, 29,5 and 10,5, as discussed above, may be considered as the best 
estimates of respectively: 

productive capacity of variety 1, that of block A and the ‚„normal” productive 
capacity. The differences 56,0 — 10,5 — 45,5 and 29,5 — 10,5 — 19,0 are the best 
estimates of the extra capacity of variety l and of the extra capacity of block A, or 
briefly, of the contributions of variety l and block A. Thus we may explain the yield 
of plot A, as follows: 


Yield of A, — normal yield + contribution of 1 + contribution of A + remainder 


89 = 10,5 5e 45,5 sl 19,0 SE 14,0 
a= b = c + d ai e 


The number 14,0, the closing entry in this equation, represents the remainder, say 
„error”’, unexplained contribution, which we interpret more or less rightly as due to 
chance. From the fact that the contributions of both varieties and blocks have been 
estimated as accurately as possible it follows that the chance deviation of the yield has 
been accumulated in the „error’” as much as possible. It is obvious that we are justified 
to write in this way the yield a of each plot as the total of 4 components, b+c+d+e. 
For instance the reader himself may ascertain that the last plot C 13 will result in 
_3 = 10,5-1,5-17,8 + 5,8. 

We call Sa? the total of the squares of the 39 numbers a, Sb? that of the 39 numbers bh. 
It should be noted that only the numbers a and e can all differ. The numbers b are 
all alike; the numbers c form 13 groups, each of 3 equal numbers. Calculating the 
$ square totals gives: 


Sat 8 et +(-3)? == 32801 == total” 

Sb 10,52 + (10,5)? —= 4289,26 — „total mean’” 
Sct == 45,52 + (-1,5)* = 16713,74 „ varieties” 

Sd* — 19,02 + + (17,8)? = 8814,97 —= „blocks” 

Se send OP + 5,82 — 2983,03 = „error” 


In reality these sums of squares are calculated in a simpler way than indicated above 
but this unnecessarily complicates the explanation (for numerical computation see the 
well-known textbooks e.g. of G. W. SNEDECOR). 
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A so-called „relation of orthogonality” between the square totals (a sort of Pytha- 
goras’ theorem) states that: 


WN ee Life 
goes: Sa? — ‘Sb? + Sc? + Sd? + Se? 
or in the example: 32801 — 4289 ++ 16714 + 8815 + 2983. 


This relation results from the form of the table of figures (being a complete rec- 
tangular table without blank places). The last three sums of squares are to some 
extent measures of the relative causes of variation varieties”, „blocks”” and HeRR 

In order to ascertain the effective power of these causes, we make use of the following 
proposition: 


Suppose the yields of the 39 plots have chance deviations of the same order 
of magnitude o, such deviations being wrcorrelated, and suppose there is a 
relation of orthogonality between the sums of squares then these sums of 
squares, apart from systematic contributions (varieties, blocks, total-mean) 
are estimates of n 0?, n representing the number of degrees of freedom. 


The number of degrees of freedom is a constant for each sum of squares representing 
the smallest number of independent outcomes involved. Thus it is easy to see that, in 
our example, the number of degrees of freedom of Sa? is n, — 39, for the 39 numbers a 
are mutually independent. If only 38 were given, it would be impossible to calculate 
the 39th from them. In the same way nj — 1, for the 39 numbers b are all alike. Since 
the numbers c have been divided into 13 groups of 3 equal numbers each, only 13 of 
them at most need to be given, viz. 1 out of each group of 3. But the sum of these 13 
numbers must equal 0, for they represent the differences between the 13 variety means 
and the total mean. Therefore only 12 numbers c need to be given to calculate all of 
them, thus n,‚ — 12, and n4 — 2. The 39 numbers e, arranged in 13 rows and 3 columns 
may all differ. It is, however, possible to prove that the total of the 3 numbers in each 
row and also the total of the 13 numbers in each column must equal 0. Should one 
row and one column not be given then it can be calculated from the other 24 numbers, 
so that n, — 24. We may verify that all numbers of degrees of freedom have been 
rightly calculated, for in addition to the above equations of „„Pythagoras’ theorem”’ 
the following equation also holds good: 


Da = Dp + Ne + Na + Ne, or in the example 
39 —= 1 + 12 +2 + 24. 


In this example we are only interested in sums of squares Sc? and Se?, „varieties”’ 
and „error”. Suppose that the conditions of the foregoing proposition are fulfilled, 
dividing the square totals Sc? and Se? by their respective numbers of degrees of freedom 
n. and n‚, gives (apart from systematic contributions) two estimates s; and sz: 


s& — 16713,74 : 12-=-1392,81 
st 29830312 == 124,22 
the so-called „mean squares” for „varieties” And error. 
Of both estimates of c?, s? is only a right error estimate if the 13 varieties have the 
same productive capacity. On the other hand, s? is always right, even in the case of 
115 


M. KEULS 


unequal productive capacity of varieties or blocks. Therefore the latter will measure o?., 
(The accuracy per plot of the trial can be expressed by the magnitude of o in relation 
to the mean yield m, being here 120 + 10,5. = 130,5. That accounts for the statement 
that o/m — 8,54 %). 

It is of importance that s? = 11,21 Xx s‚. The difference st — s2 —'1268,52 may be 
considered as an estimate of the contributions to the variety mean square by „real”’ 
differences between the varieties. 

The following considerations serve to ascertain how far we may put confidence in a 
conclusion that there are „real’”’ differences: 


If we assume that chance deviations apart from being uncorrelated and 
of the same order of magnitude follow moreover the normal law of error, a 
proposition states that F — s‚/s: will follow a fixed (tabulated) probability 
distribution. 


When has been verified, that F has so great a value, that chance outcomes as great 
or greater have a probability of 0,05 at most, we conclude that it is improbable that 
the variety means form a random sample from one and the same normal population. 
If we maintain the supposition that the error distribution of the plot yields, therefore, 
of the variety means are normal, uncorrelated and have equal variances, then we can 
only conclude that the variety means are samples from normal populations, which 
only differ with respect to their expected (—= real) mean values or more practically 
that the variety means show „real” differences. In the case before us the F-value (11,21) 
is even greater than may be expected on a probability of 0,01. This we have indicated 
by ++. So far for the analysis of variance itself. 


RANGE-TEST 


The conclusion that the variety means form samples from populations not having 
the same expected mean values is rather vague. It is clear that the varieties may be 
arranged in some way or other into groups of different productive capacity. Now we 
should like to have an answer to the question; which are these groups? Or, to put the 
question more vaguely, which varieties do not belong to one and the same group? In 
deciding upon this question one should have to ascertain for each pair of varieties if 
there are any objections to their being placed into one and the same group. 

Should the trial only provide two variety means, then the t-test would be valid. 
When o = 11,15, estimated at 24 degrees of freedom, the difference D between the 
two variety means must be at least equal to 
1,15 X 1,414 
Lin 

For instance, suppose the trial only comprises the varieties 1 and 3 with yields 
176,0 and 97,7. Then we find the difference 176,0 — 97,7 — 78,2 to be much greater 
than 18,8, consequently these varieties belong to different populations. Briefly they 
really differ in productive capacity. In a trial with two varieties t = D/o 2/3, 
is the root from the value found for F. The outcome of F-and t-test are not only 
of the same practical value but also identical. In this case the t-test renders the 
F-test superfluous. 

In case the trial involves more than two varieties it is easy to see that any arbitrary 
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use of the t-test may lead to absurd conclusions. Suppose the 13 varieties really belong 
to one population only and the value for F is found to be 1,0. The rieht conclusion 
can be immediately drawn from the F-test viz. that there is no indication for dif- 
ferences between the varieties. However, the 13 variety means will show a range of 
variation (— difference between the highest and lowest value — range) as is common 
for a random sample of 13 from a normal distribution. This range of variation is 
dt 3,34 times the standard deviation (see Table XX. Scores for ranked data: Statistical 
Tables of FISHER and YATES), being in our sample 3,34 x 11,15/1,73 — 21,5. This 
range is greater than the 18,80, which is needed according to the t-test. Therefore we 
are justified to expect in each trial with 13 varieties presenting no racial differences 
at all at least one difference of mean yields which should be significant according to 
the t-test. It is clear that the t-test should not be used in this manner. Then, is it 
impossible to use the t-test in a trial with 13 varieties? When it is desired to compare 
a pair of varieties or groups of varieties chosen independent of a knowledge about the 
mean yields obtained in the experiment, the t-test may be used. In fact, however, there 
are only two varieties or objects involved in such a trial. As soon as the trial contains 
more objects and more than one difference has to be tested, one is naturally testing 
sufficiently great differences, thus choosing the greatest. In applying the t-test in that 
case an „error of selection’ would be made, for not an arbitrary deviation, but the 
greatest deviations from a normal population will be tested. 

More or less intuitively I think, that I have succeeded in solving this problem by 
making use of a „range test’, which is regularly applied by our Institute since early 
1950. Results and practicability were satisfactory. 

We use the table of the „studentized” range by E. S. PEARSON and H. O. HARTLEY 
(6). For our purpose we have added to this table as much graphic matter as could be 
safely done. 

Along the vertical axis in the graph the range Roos (see fig. 2) or Roo: (see fig. 3) 
has been plotted. The number of error degrees of freedom n, has been plotted 
along the horizontal axis. For each number of varieties n, + 1, a line has been traced 
representing the Roos and Rooi, respectively, at a certain value for n‚. In the example 
we worked with 24 error degrees of freedom. We only used the Roos. In the graph 
(fig. 2) the vertical line at n, — 24 intersects the curves of n, + 1 = 13,12 etc. down 
to 2, successively in the points Roos = 5,22; 5,14; 5,05; 4,95; 4,83; 4,70; 4,54; 4,38; 
4,18; 3,90; 3,53 and 2,92. Multiplying these numbers by the standard deviations of 
the variety means o// 3 — 6,45 gave the column Aoos = 18,80; 22,73; … … 33,61 
of fig. 1. 

The graph is not very handy for frequent use. Therefore we have established an 
extensive table from the graph, with many values n, and n. In the numerical example 
we use the column Aggs as follows: First the variety means are arranged from high 
to low, thus: variety 1 — 176,0, variety 11 = 152,7, etc.…… variety 3 — 97,7. Next 
we ascertain whether the greatest difference between two varieties, i.e. 176,0 —97,7 = 
78,3, is greater than may be expected on a probability of only 0,05 for a random 
sample of thirteen from a normal distribution, of which the o with 24 degrees of 
freedom has been estimated at 11,15/1/ 3. Stated briefly we ascertain if 78,3 is greater 
than 33,61, which indeed is the case. 

We conclude now that the two varieties 1 and 3 belong to different populations, in 
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FIG. 3. GRAPH OF THE STUDENTIZED RANGE ACCORDING TO E. S. PEARSON AND 
H. O. HARTLEY. BIOMETRICA 33 (1943) : 89 (TABLE 2). 
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other words, that variety 1 „really” differs from variety 3. At this stage it is desirable 
to note that the „variety variance” 1393 is closely linked up to the range 78,3. From the 
fact that the F — 11,21*+ or 78,3 > 33,61 we might draw exactly the same conclusion. 
Both criteria though not being identical, are nearly equivalent. Our experience is that, 
if F > Foos, also D > Aoos holds good, so that we should also have been able to 
predict on account of the F-Test that the greatest difference Le. that between the 
varieties 1 and 3 is „real”. It is clear that the range test has the advantage of practically 
never contradicting the F-test (contrary to the t-test). 

We cannot compare other pairs of varieties without obtaining small deviations 
from the 5 per cent basis, for we proceed as follows. After having concluded that 
variety 3 is distinct from variety 1, we ascertain whether 8 is distinct from variety 1. 
To be exact in this test we should not overlook the possibility that the first conclusion 
may not be right, even if the odds are less than 5 %, say 2,6 %. In that case the following 
should be taken into account. If our first conclusion is wrong, there are two possibili- 
ties. 

1) There are no differences between the varieties 1, 2, 3,.…., 13. Then there is only 
a risk of 2,6 % of making such wrong conclusion with respect to any couple of varieties. 

2) There are real differences between some of the varieties but not between the 
couple of varieties with the largest range. The probability for such couple to show 
the largest difference will be certainly less than 2,6 %. So the probability of making 
wrongly the statement that the largest difference is real will be at most 2,6 %. 

If our first conclusion is right one may ask: should the hypothesis that variety 
l and 8 are the extremes in a random test of 12 from one normal distribution be 
rejected? Criterion: is 176,0 — 100,7 = 75,3 greater than 33,09? 

If our first statement is wrong (the probability then of making the statement is at 
most 2,6 %) one may ask: should the hypothesis that variety 1 and 8 are the highest, 
respectively the lowest but one in a random test of 13 from one normal distribution 
be rejected? Criterion? 

One should have to average both criteria in some way or other to obtain a criterion 
on a 5 basis for the highest and the lowest but one in the row of averages. This averag- 
ing, however, is impossible, as only one of the situations is the real one, briefly it is a 
problem difficult to solve. Therefore we have neglected the possible error in the first 
conclusion. Besides it is quite likely that the two criteria do not diverge very much. 
For both the requirements are less severe than for the greatest difference. Also the 
first criterion is more severe than the second from which the conclusion may be drawn 
that the difference 33,09 differs very little from the exact one and on the safe side. 

Now variety 1 may be compared with the third and fourth lowest variety by re- 
moving each time a lowest variety from the random test. Thus variety 1 differs 
significantly from the 13th, the 12th, the 11th, and the 2nd variety. This result we 
indicate by giving to variety 1 the rank values 1 up to and including 1, in other words: 
variety 1 belongs to a population, to which at most the varieties 1 up to 1 inclusive, 
belong. Now this conclusion results from the foregoing twelve. There is only a small 
probability of the first conclusion being wrong, the chances that the next conclusions 
are wrong become greater and greater because accumulation of faulty conclusions 
may occur. The smaller the remaining group of varieties undergoing the range test 
the greater the chances of a less exact test. It may be noted that as soon as the group 
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only consists of the varieties l and 11, viz. 176,0 and 152,7, the range test (A05 = 
18,80 becomes identical with the t-test (Doos — 18,80). 

Therefore the range test remains entirely on the safe side in regard to the t-test. 
We may also ascertain here how much the t-test will exaggerate the favorable results 
of the tests. For the greatest difference we find that Aoos — 33,61. Doos, on the 
contrary, — 18,80. Consequently the „accuracy” suggested by the t-test is (33,61/ 
18,80)? or 3,2 times too big. 

By eliminating each time the highest variety from the group of 13 varieties, a group 
of 5 varieties will remain: 10,5,2,8,3 with a range of variation 124,3 — 97,7 — 26,6, 
which is smaller than Aoos — 26,91. Consequently variety 3 does no longer differ 
significantly from the varieties 10,5,2 and 8 and has the values 9 up to and including 
13. A variety 4, in the middle of the table, ranks eighth. Should 4 be placed into a group 
of the first 8 varieties, it becomes evident that 4 is different from the highest variety. 
If placed into a group of the six lower varieties, 4 differs from 12 up to 13 inclusive. 
Therefore variety 4 has the values 2 up to and including 11. 


CONCLUSION 


The idea to abolish the use of the t-test in connection with an analysis of variance, 
is no longer new. Some authors have never referred to the t-test in their publications 
on analyses of variance, others have mentioned the t-test in recent publications with- 
out accepting any responsibility as to the interpretation (SNEDECOR, 7, Cox and 
COCHRAN, 1). 

D. NEWMAN (4) is the first to mention the range test in connection with the analysis 
of variance in Biometrika 31, providing a table of ranges as well. NEWMAN tries to 
group the objects. In 1943 PEARSON and HARTLEY (6) published an emended and 
extended table of ranges. In Biometrics 1949 Tukey (8) provides some other criteria 
which can be used following up the analysis of variance. *) 

At first I myself, not knowing this literature, made a range by converting the F-test 
into a range test by means of table XX from Tables of FISHER and YATES: 

Roos: nn, = V Fooss nin, X Ra, Co 

In a more mathematical way a fair approximation may be attained as investigated 
bij PATNAIK (5) and FLORIN (2). 

The problem forced itself on me after I had attended a lecture by Dr DRION for 
the „Studiekring voor Proeftechniek’” (minutes of the 22nd meeting on 13 October 
1948) on the 5 % and 1 % point for the greatest value in a series of F-values in the 
analysis of variance, a problem presenting itself in the 2-factor tests and bearing much 
resemblance to this question. IT mention from this lecture the article by K. R. NAIr (3). 

Mathematical study about a good test remains to be done. 


SUMMARY 
A numerical example is given of the analysis of variance applied on yields per 
cabbage. de Ek 
After having concluded from a F-test, that the varieties show significant differences, 


1) It may be remarked that the range test applied as indicated in our article gives more detailed 
conclusions than drawn by NEWMAN in his two examples and the same results as attained by TUKEY 
in the same two examples. Comparing our method with that of Tukey the former is more plausible. 
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a discussion is given of a new method to decide which varieties are different. 

The t-test though in frequent use, gives wrong conclusions. The method indicated 
in this article diverges from those discussed by NEWMAN and TUKEY and is I suppose 
the more plausible. 


SAMENVATTING 


Het gebruik van de „studentized range” in verband met de variatieanalyse 


Een rekenvoorbeeld wordt gegeven van de variatieanalyse toegepast op spitskool- 
opbrengstcijfers. 

Na op grond van een F-test te hebben geconcludeerd dat de rassen duidelijke ver- 
schillen tonen, wordt een nieuwe methode besproken om uit te maken welke rassen 
verschillen. Hoewel de t-test hiertoe geregeld gebruikt wordt geeft deze verkeerde 
uitkomsten. De aangegeven methode wijkt af van die welke door NEWMAN en TUKEY 
worden besproken en lijkt mij de meest voor de hand liggende van de drie. 
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1. INTRODUCTION 


In recent years ERICH VON TSCHERMAK (2, 3 and especially 4) has published remark- 
able results about vegetative seed formation. He emasculated flowers of a great 
variety of plants and treated the stigmas with substances like betaxin (vitamin B,, 
milk sugar, corn meal, taleum), cebion (vitamin C), wheat-, rye-, barley-, oat-, corn- 
meal, dextropur, chalk, taleum, peat, earth, also foreign or dead pollen, most of 
these substances containing some vitamin or growth substance. The result was, 
according to VON TSCHERMAK, vegetative seed formation in many cases. 

The action was supposed to be mechanical, osmotical and chemical. Loss of water 
respectively drying up would induce a parthenogenetic growth of the egg cell. Since 
the seeds obtained in this way were diploid — as far as investigated —, it was further- 
more supposed that doubling of chromosomes took place before the parthenogenetic 
growth started. 

There is no experimental proof whatsoever that this explanation is correct. We 
offer as an alternative hypothesis that vegetative apogamic growth has taken place 
which would mean that an unreduced somatic cell has developed into a seed (For 
terminology see VON VEH (5)). Be that as it may, both would be of the utmost importance 
for breeding, because diploid parthenogenesis would result into homozygous indivi- 
duals, while vegetative apogamy would correspond to vegetative reproduction. In 
explaining this a little further, we shall at the same time discuss how. the validity 
of the above hypotheses can be tested. 

If we apply voN TSCHERMAK'S treatment with a heterozygote Aa, the egg cells are 
either A ora and after doubling AA or aa result which demonstrates itself in a visible 
segregation 1 : 1, both types being homozygous. If apomictic growth takes place, all 
seeds have the same genotype Aa as the mother plant and therefore represent a clone. 
In case of normal fertilization, the progeny of course shows a visible segregation 3 : 1. 
Hence the progeny may segregate 1 : 1, may be identical with the mother plant, or 
may segregate 3: 1, corresponding respectively to parthenogenesis, vegetative apogamy 
or normal fertilization (amphimixis). 

There is no need to emphasize the importance of both a method for obtaining 
completely homozygous individuals and a method for producing clones, especially 
in cross-fertilized plants. Therefore, it was considered worth while to repeat VON 
TSCHERMAK’S experiments. Although the final results are completely negative, 
publication is justified. 

We shall not enter into a further discussion of the literature relative to the subject, 
because this has been done at length by VON TSCHERMAK (4). 


2. EXPERIMENTAL PLANTS AND METHODS 
We chose as experimental plants a number of those with which we were familiar 
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on account of other research projects and which represented different families. These 
plants are asparagus, spinach, cyclamen, apple, pear, tomato, Brussels sprouts. The 
former two have the advantage that emasculation is unnecessary on account of 
dioecism. If available, we used F‚’s which were expected to segregate into clearly visible 
types. 

Flowers of the bisexual species were carefully emasculated before the treatment. 
This treatment consisted in bringing a substance or a mixture of substances (see 
below) on the stigmas with a camel’s hair brush, if possible several times. In all 
cases except with spinach and in some controls the flowers were protected from 
undesirable foreign pollination by bagging. 

A mixture was composed of almost all substances with which voN TSCHERMAK has 
worked. This mixture contained 2 grams each of talcum, wheat-, rye-, barley-, oat-, 
corn-meal, chalk, earth, peat; 1 gram each of dextropur, milk sugar; 0,18 gram each 
of vitamins B, and C. Besides this mixture some individual substances were used too. 
Slight variations in the experimental set-up were applied, as the case would be, in 
treating the different plants. 

Technical assistance was obtained from WiL ZUURENDONK (Mrs W. VERKERK- 
ZUURENDONK), G. VAN BRENK, J. J. KARPER and R. A. H. LEGRO, while also Mies 
… Boer (Mrs M. DAVELAAR-BOER), L. BRAVENBOER and W. H. MANGER as senior 
students have rendered valuable-help. 


3. RESULTS 
3.1. Asparagus 


On 6 female plants of the Brunswick variety 118 flowers were treated with the 
mixture. None of them formed fruits and hence no seeds were obtained. As a control, 
10 flowers were pollinated with ordinary pollen and 4 of these formed fruits with 
respectively 5, 6, 6 and 1 seeds. Although the result with the controls is rather poor, 
there is a fundamental difference with the flowers treated with the mixture. 


3.2. Spinach 


Two varieties, Breedblad Scherpzaad Zomer and Viking, each were planted in 5 
plots from which the males were removed, so that groups of 25 plants remained 
which were supposed to be females. It turned out that continuously male flowers 
appeared on the supposedly female plants which were hard to recognize early enough 
in the field and of course would disturb the result. Therefore this set of plants was 
discarded. 

A new experiment was set up with the Bloomsdale Blight Resistant variety in 3 
groups of plants which were grown in 3 separate compartments of a greenhouse, 
so that the material could be observed more easily than in the field. Besides a control 
group the experimental treatments were: dusting with the mixture and dusting with 
pollen, the latter two operations five times. Although in this case also some of the 
supposedly female plants formed some pollen, this did not seriously disturb the - 
experiment. The final result is that the pollinated plants produced plenty of seeds, 


while 8 untreated controls produced 3 seeds and 7 „mixture dusted” plants produced 
l seed. heks 
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Although spinach did not appear to be a suitable plant for careful experiments 
like the one described, the results leave no doubt about the complete failure of the 
treatment with the mixture. 


3.3. Cyclamen 


Two series of experiments with cyclamen were performed. In the first, a number 
of arbitrary plants was used and 78 flowers were emasculated, dusted with the 
mixture twice and bagged. None set fruit, while out of 10 selfed flowers as a control 
8 set fruit. 

The second series was taken with 25 F, plants of a cross Sylphide x White and 
with 25 F‚’s of the reciprocal cross. After normal fertilization the F, of these crosses 
segregates into 3 sylphide: 1 white. The treatments were: emasculated, but no further 
treatment; pollinated with pollen twice; dusted with « naphtalene acetic acid twice; 
dusted with talcum twice. Out of 34 flowers, pollinated with pollen, 30 set fruit of 
which 16 ripened normally with normal seeds. None of the other treatments, respec- 
tively with 45, 57 and 52 flowers, had any success. Observations on the periods from 
emasculation until drop of corolla confirmed the absence of any fruit set. They 
averaged 20 days for the normally pollinated flowers, respectively 34, 30 and 36 days 
for the other treatments. 


3.4. Apple 


Of the Gladstone variety 100 flowers were emasculated and left to themselves as 
controls, while 100 flowers on the same branches of the same tree were dusted with 
the mixture 6 times. The percentages of set fruits were 21 % and 24% respectively, 
but early in June all these fruits dropped prematurely. 

A similar result was obtained with the Winter Gold Pearmain variety, of which 
2 x 50 flowers on one tree were used, none of which set fruit. 


Ed 

The results with pear differ from those with apple in so far as ripe fruits could be 
harvested. They were all parthenocarpic, however. 
“On the Précoce variety 2 x 100 flowers on 2 trees were treated similarly to the 
apples sub 3.4. Of the controls and the „mixture flowers” 97% and 90% originally 
set fruit, while finally 39% and 51% could be harvested, none having any normal 

seed, as already stated above. 
On 2 Conference trees 2 x 148 flowers were treated and of the controls 92% set 
fruit, of the ‚„mixtures”” 95%, while finally respectively 2,2% and 1,5% could be 
harvested, none producing normal seed, with the exception of 1 control. which 
contained 6 normal seeds, but the paper bag which was supposed to protect it from 
foreign pollination, was damaged by wind. : 


3.6. Tomato 

Two series of tomato experiments were taken. In the first, male-sterile types were 
used which consequently had not to be emasculated. The treatments could not begin 
before full summer and hence most fruits could not ripen normally. Therefore this 
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series as a whole was discarded, but in the period available seed formation after 
treatment according to VON TSCHERMAK has not been observed. 

The second series was taken with a F, heterozygous for anthocyanin production. 
All flowers in this experiment were emasculated and the treatments comprised: 
dusting with mixture, with living pollen of Lycopersicum peruvianum, with dead 
pollen of Lycopersicum peruvianum, with living pollen of Solanum nigrum, with living 
pollen of tomato. Treated and untreated flowers were constantly chosen side by side 
in one truss. Both bagging and not-bagging were applied. In the following tabulated 
results + indicates bagged, — indicates not bagged. 


Treatment | Number of flowers | Number of fruits | Number of seeds 
| | 
NLET eneen ben ete — 70 | 68 0) 
Control sen APEN Aa DAE de 54 | 50 0 
TTIDKCUTE Nen ate Ee ertoe — Sl 81 0 
COMGLOU MIEREN neck: Hee 70 67 25 
living peruvianum pollen. . . .—+ | 62 60 3 
LN NRE =- 60 | 30 | 0 
living peruvianum pollen. . . .— 1) | 72 4 
CODE IME EE EN = 59 | 22 3 
dead peruvianum pollen .. . .—+ 71 | 65 0) 
COTON: af 64 50 2 
dead peruvianum pollen .. ..— | 69 65 JE 
controle wt eet — 58 52 0 
SMT pollen =| 62 57 = 
CODELO URN te 0 ze Ep 49 0 
SMD Olen mm — 75 71 8 
CONGO IE en HSE AEN — 68 | 65 | 10 
(Om aton olen — 80 | 71 | many 
CONO BE BE Ee de 65 34 | 0 
LOIACORDO IC — | 64 | 63 many 
Re ET Gel 66 36 | 0 


A detailed discussion of these results seems superfluous. The treatment with the 
mixture had no effect whatsoever. Living or dead pollen of L. peruvianum and living 
pollen of S. nigrum induced a few seeds, however not consistently different from the 
controls. Besides, it remains possible that living L. peruvianum or S. nigrum pollen 
have induced normal fertilization. 


3.1. Brussels sprouts 


Relatively much attention has been paid to Brussels sprouts, because the first 
experiment in 1949 was somewhat encouraging. Further investigations, especially in 
1951, have completely failed, however, and probably experimental errors are responsi- 
ble for the 1949 results 

The general technique in 1949 and 1950 was similar to the one for the other plants. 
After emasculation the stigmas were dusted 4 or 5 times at intervals of 2 or 3 
days, while bagging was applied with all flowers. In 1949 the variety Kolom and 


El dusting substances corn meal and peat were used. The summarized results are as 
ollows. 
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Treatment | Number of flowers |__Number of pods | Number of seeds 
| 
| | | 
EE | 167 | 1 | 9 
en AN | 197 | 4 56 
A EO | 74 0 0 


Attention is called to the relatively very small number of pods which has produced 
seeds. This suggests experimental error. 

In 1950 F‚’s of Brussels sprouts, varieties Kolom and Spiraal, x Red Cabbage, 
variety Utrecht, were available. The treatment was done with the mixture. The 
summarized results are that from 352 treated flowers 6 set fruit which contained 
14 seeds in all. This number of seeds is considerably less than in 1949, but nevertheless 
it was considered to be justified to continue the investigations in 1951, also because 
in 1950 a control treatment was not available. 

In order to estimate possible experimental errors by personal influence, the 1951 
treatments were done by four different persons, who worked simultaneously, but 
who marked their own flowers. Well trained people were chosen in order to reduce 
experimental errors as much as possible. Again, F‚’s of Brussels sprouts and Red 
Cabbage were used. All flowers were emasculated and the treatments comprised 
dusting with the mixture, with corn meal, with peat. As controls, pollination with 
ordinary pollen (bagged) and mechanical irritation of the stigmas with a clean 
camel’°s hair brush (bagged and not bagged) were used. No differences in the results 
occurred between the four technicians. Therefore, their results can be summarized 
as follows, + indicating bagged and — indicating not bagged. 


Treatment Number of flowers | _Number of pods Number of seeds 
BOEDA Ie ene t Zean miadhe fe + 305 (0) 0 
EEE EE — 263 0 0 
AG ea En + | 313 0) (0) 
Bamelksshatr brushes oee. — 261 2) 3 
Eamel’s hair brush! …. — | 275 122 1141 
OEL AES Vn SOK — 260 167 1344 


The only answer to this experiment which was taken with the utmost care, is: 


_ completely negative. Out of 881 dusted flowers none has formed a single seed. 


4. CONCLUSION AND DISCUSSION 
The results with asparagus, cyclamen, apple, pear and tomato are completely 


negative. The experiment with spinach yielded 1 seed against 3 seeds in the controls, 


_so that this result is also negative. The Brussels sprouts experiment in 1949 and to 


_a smaller degree in 1950 were suggestive, but the careful 1951 experiment completely 


‘failed. This makes it very probable that experimental errors in 1949 and to a smaller 
degree in 1950 have caused the seed formation in the dusted flowers. On considering 
this possibility, it should be kept in mind that the Brussels sprouts treatments 


_were applied in a field of many flowering plants with large quantities of pollen in 


nn Eh A 
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the near surroundings. Contamination of the camel’s hair brush or of the dusting- 
substance certainly is not excluded. The 1951 experiment in which all possible 
precautions against contaminations were taken, does not leave any doubt about the 
result. Yet, even in this case, the 3 seeds obtained after treatment with a clean” 
camel’s haic brush most probably are caused by contamination. 

Of course the question arises what has caused the difference in result between vON 
TSCHERMAK and us. In this regard it is important that VON TSCHERMAK practically 
never has bagged his treated flowers. For tomatoes he writes (4, p. 23): „Die Blüten 
blieben weiterhin ungeschützt. Trotzdem fürchte ich keine diesbezügliche Kritik und 
kann Ungläubige nur dazu auffordern, meine Versuche mit einwandfreiem Schutz 
der Blüten zu wiederholen und zu überprüfen”. From our tomato experiments 
follows that absence of bagging may induce normal seed formation in emasculated 
flowers, even in the greenhouse, where we worked. It is generally known that cross- 
pollination in open field tomatoes occurs more frequently than in the greenhouse. 
Our results with Brussels sprouts are much more convincing: mechanical irritation 
with a camel’s hair brush yielded 3 seeds after bagging, 1141 seeds without bagging, 
with approximately the same numbers of treated flowers. In the first case the 3 seeds 
were distributed over 2 pods, belonging to the material of 2 technicians. 

It seems as if VON TSCHERMAK'S results which are based on such a tremendously 
large variety of plants and which have been so convincingly published, must be 
ascribed to the fact that — with one or two exceptions — he did not protect his treated 
flowers from foreign pollination. 

It is remarkable that so little attention has been paid to vON TSCHERMAK's publi- 
cations. The only communication in the literature which has come to our knowledge 
is of RANNINGER (Ì), who dusted an apple tree with street dust and obtained an 
excellent setting of fruits, while an untreated neighbouring tree did not yield any 
fruit. This experiment is far from conclusive, however. 

Of course there is no reason to discuss the nature of vegetative seed formation, 
since we did not obtain seeds for testing the hypotheses relative to this phenomenon. 


5. SUMMARY 


VON TSCHERMAK's method of obtaining vegetative seed formation — which would 
mean either the obtaining of homozygous plants or of clones — by dusting the stigmas 
of emasculated flowers with some substance or other containing a growth substance 
or a vitamin, was carefully tested with asparagus, spinach, cyclamen, apple, pear, 
tomato and Brussels sprouts. The results are completely negative. 


VON TSCHERMAK's results are ascribed to the fact that he did not protect his 
treated flowers from undesirable pollination. 


SAMENVATTING 
Vegetatieve zaadvorming? 

Door VON TSCHERMAK (2, 3, 4) zijn uitgebreide reeksen proefnemingen genomen, 
waaruit werd geconcludeerd, dat vegetatieve zaadvorming was verkregen bij verschil- 
lende gewassen. De aard dezer vorming werd niet opgehelderd, doch moet een moge- 
lijkheid bieden om Óf tot volledig homozygote planten te komen óf tot vegetatieve 
vermeerdering. 
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In verband met het grote belang van beide mogelijkheden, speciaal voor de ver- 
edeling van kruisbevruchters, werd de methode van behandeling uitgevoerd bij asperge, 
spinazie, cyclamen, appel, peer, tomaat en spruitkool. De behandeling omvat een 
castratie — behalve bij de eenslachtigen — gevolgd door bestuiving’ met één of 
andere stof, die een groeistof of een vitamine bevat. Na de behandeling werd zorg- 
vuldig geïsoleerd. 

De resultaten zijn volslagen negatief en de uitkomsten van VON TSCHERMAK worden 
toegeschreven aan het feit, dat hij zijn behandelde bloemen — met een enkele uit- 
zondering — niet heeft geïsoleerd, waardoor ongewenste bestuiving mogelijk is ge- 
weest. 
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Mimosa invisa is one of the largest producers of green matter among the annual 
leguminous cover crops in the tropics. In Indonesia it is widely used to fight the 
„lalang” vegetation and in the tobacco area at Sumatra's East Coast (Medan) it is 
used in the rotation scheme, to restore the fertility of the soil and to get rid of Pseudo- 
monas solanacearum, the cause of bacterial wilt of tobacco. In young plantations of 
perennial estate crops such as rubber, coffee, kapok and cocoa, however, it cannot be 
used as it is too heavy a grower tending to smother the young trees. 

A very serious drawback of this species are the prickles on its branches. This charac- 
ter virtually prevents more general use, making the heavy masses of green matter very 
difficult to handle. 

Of many species of plants thorny and thornless varieties are in existence. So it was 
natural to assume that according to the law of homologous series in variation, for- 
mulated by VAvILOv in 1922, chances were that thornless plants of Mimosa invisa 
might be encountered when sought for. 1 drew this idea to the notice of Mr A. S. 
Borr, now manager of the Tjurung-estate near Kendal in Middle Java. From 1935 
on he paid attention to this question and in 1942 he really found a thornless plant 
(fig. 1). 


Fi. 1 BRANCHES OF BOTH VARIETES OF MI- 
MOSA INVISA (X 2) 


War conditions at that time prevented the propagation of this valuable plant on a 
large scale. However, to safeguard the material Mr Borr cleared the soil around the 
plant within a radius of 20 m from all thorny sister plants. In this way he gave the 


spontaneous seedlings of the thornless plants as great a chance to survive in the course 
of the coming years as possible. 
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In the beginning of 1948, six years after its discovery, the place where the original 
plant was found could be visited again for the first time. In the course of years this 
thornless variety appeared to have maintained itself in the competition with its thorn 
sister plants. , 

| Now Mr Borr cultivates the new Mimosa invisa over a large area and his observa- 
tions indicate that it does not differ from the thorny one in any respect save its thorn- 
lessness. This character makes that it is appreciated very much by the Javanese work- 
ing on the estate. 

When sown out all thornless plants bred true, for that reason it may be supposed 
that the original plant resulted from the mutation of a gene and that thornlessness is 
a character showing itself in homozygous recessive condition only. The mutation must 
be of rare occurrence as Mr Borr found the plant only after seven years of search and 
during this period without doubt more than 100.000 plants came to his attention or to 
that of his assistants. The fact that such plants have not been noticed by the numerous 
planters in the tobacco area around Medan also stresses its rarity. 

The discovery of this plant is an instructive example of the value of VAvILOv’s 
conception of homologous series in variation for practical plant breeding. The variety 
can be expected to have major importance for land reclamation in the tropics. 


RÉSUMÉ 


Une forme inerme de Mimosa invisa. Une amélioration considérable d'un des plus 
importants engrais verts des régions tropicales 


Les tiges de Mimosa invisa, une espèce fréquemment employée dans les pays tropi- 
caux comme engrais vert annuel, sont tellement garnies d’aiguillons que la plante est 
difficile à manipuler. De ce fait on ne peut pas la cultiver dans beaucoup de circon- 
stances. 

La loi des séries homologues de différences héréditaires, formulée par VAVILOV, 
conduisit l'auteur en 1935 à appeler l'attention de M. Borr, à présent administrateur 
de la plantation Tjurung, près Kendal à Java, sur la possibilité de l'existence de 
mutantes inermes. 

Après des recherches de plusieurs années une telle plante a été trouvée (voir fig. I). 
Pendant la guerre il était impossible d'entreprendre une multiplication. On se borna 
à extirper toutes les plantes épineuses dans un rayon de 20 m autour de la nouvelle 
forme. Lorsqu’en 1948 M. Borr eut pour la première fois l'occasion de visiter 
lendroit il s’avéra que la forme inerme s’était maintenue. 

La multiplication en fut entreprise et le caractêre se révéla transmissible par la 
semence. Comme engrais vert la forme inerme de Mimosa invisa équivaut le type 


_ normal. 


La variété inerme peut être considérée comme un enrichissement très intéressant de 
la gamme des engrais verts et des plantes protégeant le sol contre l’érosion dans les 


régions tropicales. 
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Een ongedoornd ras van Mimosa invisa. Een grote verbetering van een van de 
belangrijkste eenjarige tropische groenbemesters 


De stengels van de veelvuldig in tropische gebieden voorkomende eenjarige groen- 
bemester Mimosa invisa zijn zodanig met scherpe dorens bezet, dat de plant moeilijk 
is te hanteren. Daardoor kan dit gewas in vele gevallen niet worden gebruikt. 

De wet van de homologe reeksen, door VAviLov in 1922 geformuleerd, bracht 
schrijver er toe in 1935 de aandacht van de Heer A. S. BorLr, thans administrateur van 
de onderneming Tjurug bij Kendal in Midden Java, te vestigen op de mogelijkheid dat 
in de aanplant een doornloze plant als mutant zou kunnen optreden. Na jarenlang 
zoeken vond hij eindelijk zulk een plant op zijn onderneming (fig. 1). 

Door de oorlogsomstandigheden was het onmogelijk de vermeerdering ter hand te 
nemen. Veiligheidshalve werden in 1942 alle gedoornde planten in een straal van 20 m 
rondom de nieuwe vorm verwijderd. Toen Borr in 1948 voor het eerst weer in de ge- 
legenheid was de vindplaats te bezoeken, bleek de doornloze vorm zich te hebben 
gehandhaafd. De vermeerdering werd ter hand genomen en het kon worden vast- 
gesteld, dat de planten voor het nieuwe kenmerk zaadvast waren. In waarde als groen- 
bemester deed de doornloze Mimosa invisa niet onder voor de oorspronkelijke vorm. 

Het doornloze ras is over de gehele wereld in tropische gebieden als een belangrijke 
aanwinst van de collectie groenbemesters en bodembeschermers te beschouwen. 
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INLEIDING 


In het aardappelveredelingswerk wordt hier te lande reeds vele jaren de wilde soort 
Solanum demissum gebruikt wegens haar overgevoeligheid voor Phytophthora infestans. 
Door kruising van deze soort met Solanum tuberosum, gevolgd door enkele malen 
terugkruisen van de hybriden met verschillende aardappelrassen, is het gelukt deze 
eigenschap te combineren met vele andere, waaraan een goed aardappelras moet 
voldoen. 

In Amerika, Engeland en Duitsland zijn reeds een aantal rassen, die uit zulk krui- 
singswerk zijn voortgekomen, in het verkeer gebracht, terwijl enkele kweekbedrijven 
in Nederland vergevorderd kruisingsmateriaal bezitten, waarvan een deel officieel in 
beproeving is. 

In 1951 zijn er gegevens beschikbaar gekomen, die een vergelijking mogelijk maken 
tussen de productie van de zaailingen, die Sol. demissum als verre voorouder hebben 
en die afkomstig zijn van kruisingen tussen aardappelrassen onderling. Deze vergelij- 
king laat de voorlopige conclusie toe, dat er onder de van Sol. demissum afstammende 
zaailingen naar verhouding vele met een bijzonder hoge knolopbrengst voorkomen 
en ook met een zodanig onderwatergewicht, dat eveneens hoge zetmeelopbrengsten 
per eenheid van oppervlak te verwachten zijn. 

Voor deze éénjarige vergelijking waren gegevens van twee proefseries beschikbaar nl: 


md 


. die van het Aardappelproef bedrijf te Oostwold van 1951. 

2. die van omstreeks 700 3e jaars-zaailingen, die door de gezamenlijke Nederlandse 
kwekers in 1951 voor onderzoek ter beschikking van de Stichting voor Planten- 
veredeling zijn gesteld en die op het Aardappelveredelingsbedrijf „Prof. Broekema 
Hoeve” in de Noord Oost Polder zijn uitgeplant. 


(GEGEVENS VAN HET AARDAPPELPROEFBEDRIJF TE OOSTWOLD 

Jaarlijks worden door de kwekers een groot aantal 5e en oudere jaars-zaailingen 
door de aardappelkwekers ter onderlinge vergelijking naar dit bedrijf opgezonden. 
_ Van elk dezer zaailingen wordt een veldje van 6 x 6 knollen uitgeplant, waarvan de 
_binnenste 4 x 4 planten voor waarnemingen worden gebruikt. Om de 8 zaailingnum- 
__mers wordt van Eigenheimer en Voran elk als standaard een dergelijk vakje geplant. 

Achtereenvolgens zijn in de tabellen 1 en 2 de gegevens over de knolopbrengst en het 
o.w.g. (onderwatergewicht van 5 kg knollen) als maat voor het zetmeelgehalte van de 
demissum-hybriden en de rassenkruisingen van het tuberosum materiaal vergeleken. 
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TABEL 1. OPBRENGSTEN VAN 16 PLANTEN IN KG KNOLLEN, GROTER DAN 35 MM 
Tuber production in kg of 16 plants 


Eel Te 
Materiaal —8 | 9 |40-11/12-13|-14 15 ll 17) Kl 19/-20/-21/-221-231-24| Gem. 
| | , 
Eigenheimer stand. la 3 LO Are anlke2i | 1552 
Voran standaard 4) 6/9 | 3 | 18,5 
Tuberosum zaail. Tips ASIL 2 SNR SN ZON ZONE ZZ ON 14,85 
Demissum-hybriden bj Erpe Zp2 OE AE 
TABEL 2. GEWICHT VAN 5 KG KNOLLEN ONDER WATER (O.W.G.) IN G. 
Weight under water of 5 kg tubers in g 
Materiaal —275 | -300 | -325 | -350 | —375 | 400 |—425 | 450 [475 —500 | —525 | Gem. 
| | | 
Eigenheimer stand. 20 12 407 
Voran standaard 2 14 8 393 
Tuberosum zaail. 2) 3) 3 16 DO 45 | 29 10 3 3 407 
Demissum-hybriden 1 lg) 3 3 424 


De demissum-hybriden, die in dit proefveld zijn opgenomen zijn: T III A van de 
C.H.V. te Veghel, de I.v.P. nummers 646, 647, Maritta, Panther, Stelzner 40654/5 en 
Stelzner 40663/21, die van Duitse origine zijn en L.v.P. 648, 653, 654 en 656, die in 
Rusland zijn gekweekt. Van geen van de buitenlandse nummers is volledig bekend, 
welke aardappelrassen achtereenvolgens bij de opbouw zijn gebruikt. 

De gemiddelde knolopbrengst van de 11 demissum-hybriden ligt aanmerkelijk boven 
die van de rassenkruisingen, zelfs boven die van de 25 Voran standaardvakjes. Het 
o.w.g. is eveneens hoger maar het aantal waarnemingen is te gering om tot een verschil 
te kunnen besluiten. 


(GEGEVENS VAN DE STICHTING VOOR PLANTENVEREDELING 


Op het terrein van het Aardappelveredelingsbedrijf zijn in 1951 van omstreeks 700 
3e en 4e jaars-zaailingen elk 12 knollen op een rij uitgeplant. Om de 10 rijen werd als 
standaard een Voran rij ingeschakeld. Bijna al deze zaailingen waren vatbaar voor 
wratziekte, zodat ze door de kwekers opgeruimd zouden zijn. Op aanvraag is dit 
materiaal ter beschikking gesteld om aan een groot aantal zaailingen een studie te 
kunnen maken van de variatie in knolopbrengst, zetmeel- en eiwitgehalte en van de 
korrelgrootte van het meel. 

Doordat een zeer groot aantal standaardrijen van Voran over het veld voorkwam, 
was het mogelijk de knolopbrengsten aan de hand daarvan te corrigeren en gegevens 
te verkrijgen, die redelijk vergelijkbaar moeten worden geacht. n 

In tabel 3 is een vergelijkend overzicht gegeven van de opbrengst van zaailingen van 
telkens één tuberosumras gekruist met andere aardappelrassen en met geniteurs, die 
afstammen van Solanum demissum. Het aantal aardappelrassen, waarmee één ouder- 
plant is gekruist is groot. In de tabel is het totale aantal zaailingen aangegeven, waar- 
van de productie is bepaald en voorts het aantal,waarvan de opbrengst meer dan 16 kg 
bedraagt. T duidt op de zaailingen afkomstig van kruisingen met aardappelrassen, 
D heeft betrekking op zaailingen afkomstig van kruisingen met geniteurs, die met 
behulp van Solanum demissum zijn opgebouwd. 
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TABEL 3. GEGEVENS OVER DE KNOLOPBRENGST VAN DE DERDE EN VIERDE JAARSZAAILINGEN OP HET 
PROEFTERREIN VAN HET AARDAPPELVEREDELINGSBEDRIJF S.V.P. OP DE PROF. BROEKEMA HOEVE 
2 

MARKNESSE 


Data relative to third and fourth year’s seedlings of a tuberosum parent crossed with other 
tuberosum-varieties (T) and with a seedling derived from demissum-tuberosum crosses (D) 


Zaailingen met een productie van meer dan 16 kg 
Totaal aantal Seedling producing more than 16 kg 
Tuberosum | Geniteur zaailingen 2 E ì ne Hi 


ouderras | ; | ie | | i |__hoogste 
Tuberosum EADE Ee aantal | Ene | productie Ee 
parent | blood” seedlings TRE en in kg hist 8 
| | | mean prod. Producers 
| in kg HE 
Ti Tan TED Dele en 
[ 
Libertas |_ 1256 TO mriS 29 7 24 53 | 17,4 20,6 Dii 25 
Libertas 354 iS 29 l DER (SO) ES) LLS AE 2 7 LE 
Matador BGZ r2l ORO 4 48 (80) SsORS2ON 20,4 21,9 
Ultimus | BCO/4 | 24 Je | 6 6 DSG WOE MOS, 2 Ine 2372 
Furore | 1104 29 4 5 2 Ie (SO) vene CSN LS DD KED 
Eigenheimer | Aquila, 67 32 brei 2 DE EI (telt 850 25 ZZ 
Sirtema |_ Stelzner | | 
40654/5 27 Ain Ai 3 rl le (50) 17 O2 03 18,4 24,2 
Bintje 1257 | 24 2 5 2 22 (100) WS en 2 250) 20223 
Flava | 1257 23 l 6 1 27 (100) WED — EPE) DE) MIG 
[ 
TOTAAL | 33 Imed edi SS) 253 1She 2075 DIE PA: 


1) Tussen haakjes zijn de percentages opgegeven, wanneer het aantal zaailingen zo gering is, dat 
aan dit getal weinig waarde kan worden gehecht. 


Hoewel het aantal geniteur-hybriden vrij klein is, kan toch uit deze gegevens met 
grote waarschijnlijkheid worden afgeleid, dat het aantal hoge producenten onder de 
zaailingen van dit materiaal aanmerkelijk groter is dan onder de vele zaailingen van 
rassenkruisingen. Ook het gemiddelde en de hoogste opbrengst van deze hybriden zijn 
hoger. 

In tabel 4 is het o.w.g. van een geheel willekeurig gekozen monster van de rassen- 
kruisingen vergeleken met dat van de demissum -hybriden. Het gemiddelde is bij beide 
categorieën gelijk, maar onder de demissum-hybriden komen naar verhouding meer 
met hoge waarden voor. 


TABEL 4. VERGELIJKING VAN HET O.W.G. VAN RASSENKRUISINGEN EN DEMISSUM-HYBRIDEN 
Comparison of the under water weight of 5 kg tubers of tuberosum crosses and demissum 


hybrids 
ee Ten 
O.w.g. in 8 _ 1275 | -300 | -325 | -350 | —-375 | -400 | -425 | 450 | 475 | —500 | Gem. 
nr EN EE A A NN 
Rassenkruisingen.. .. 1 3 6 23 30 | 44 16 8 2 399 
Tuberosum crosses 
Demissum-hybriden … . 4 18 35 1523, 18 2 1 397 


Op het Kweekveld van de Friese Maatschappij van Landbouw te Engelum viel het 
op, dat de voor wratziekte onvatbare zusterzaailingen van het te Marknesse uitge- 
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plante vatbare materiaal bijzonder hoge opbrengsten gaven. Vergelijkend cijfermate- 
riaal heeft men daar echter niet kunnen verzamelen. 


BESCHOUWINGEN 

De vraag kan worden gesteld, of de in het voorgaande gesignaleerde hogere op- 
brengsten op rekening moeten worden geschreven van de demissum voorouders, dan 
wel of de bij de opbouw van de geniteurs gebruikte aardappelrassen daarvan de oor- 
zaak zijn. é 

De geniteurs 354, 1104, 1256 en 1257 zijn afkomstig van Dr BLACK (Scottish 
Association for Research in Plant Breeding). Hij kruiste Solanum demissum met 72 
chromosomen met de in Bolivia en Peru verbouwde diploide (2n — 24) soort Solanum 
rybinii. Op deze wijze werd één hybride verkregen met 48 chromosomen, die fertiel 
was en met Gladstone is gekruist. Uit deze laatste kruising werden 7 planten verkregen. 
Een er van is met McIntosh gekruist; uit deze kruising is de geniteur 1104 ontstaan. 
Een tweede is met Pepo gekruist en vervolgens met Craigs Defiance; daarvan stamt 
no 1256 af, terwijl 1257 is ontstaan uit een kruising van de derde plant, achtereenvol- 
gens met Pepo en Di Vernon. De geniteur 354 is een hybride van 1104 met een zaailing 
met een zeer ingewikkelde herkomst. Van de kant van Solanum tuberosum zijn daarin 
verwerkt: Craigs Defiance, Cramond Blossom, Bell, British Queen, Myatt's Ashleaf 
en New Zealand; voorts komen inrde stamboom voor Sol. commersonii, Sol. demissum, 
Sol. maglia en Sol. edinense. 

Van de geniteur BC 0/4 is de herkomst onbekend; aangenomen wordt, dat So/. 
demissum bij de opbouw is gebruikt. Van de Duitse en Russische nummers zijn de 
tuberosum-ouders onbekend; ongetwijfeld zullen voor de opbouw daarvan andere 
rassen zijn gebruikt dan voor het Schotse materiaal. Naar alle waarschijnlijkheid is 
daarbij van het Duitse en mogelijk ook van het Nederlandse sortiment gebruik ge- 
maakt. 

Gezien de grote verscheidenheid van de gebruikte aardappelrassen is het niet waar- 
schijnlijk, dat van die zijde een speciale bijdrage voor de verhoging van de productie 
is geleverd, zodat we voorlopig moeten concluderen, dat wel degelijk hier het wilde 
„„‚bloed” als oorzaak van vermeerdering van opbrengst moet worden aangemerkt. 

De vraag op welke wijze deze verhoging door de invloed van Solanum demissunt 
tot stand komt, is nog niet definitief te beantwoorden. In de eerste plaats zou kunnen 
worden verondersteld, dat de productie een gunstige invloed ondervindt door het 
feit alleen, dat de planten niet door Phytophthora zijn aangetast. Zonder speciale 
proefnemingen is de waarschijnlijkheid van deze veronderstelling niet te beoordelen. 
Dat althans een deel van de hogere productie op rekening van het niet aangetast wor- 
den is te schrijven acht ik waarschijnlijk. 

Een tweede mogelijkheid zou zijn, dat al dit materiaal bijzonder laat is. Over dit 
punt zijn we iets beter geinformeerd, omdat daarvoor enkele aantekeningen beschik- 
baar zijn. Tijdens de oogst (20-28 September) zijn namelijk de planten, die nog groen 
blad bezaten, genoteerd. In tabel 5 is een overzicht gegeven van de productie van de 
late en de niet late zaailingen onder de demissum-hybriden. 

Deze gegevens steunen de zojuist geformuleerde veronderstelling niet. Verder is nog 
een vergelijking gemaakt tussen de late rassenkruisingen en een gemiddeld monster 
uit de niet laatrijpende nummers (tabel 6). Helaas is het aantal late zaailingen klein, 
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TABEL 5. KNOLOPBRENGST IN KG 
Production in kg 


Knolopbrengst in kg van de a 
Kruisingscombinaties 8 Tuber production in kg 
Cross-combinations | late zaailingen | normale zaailingen ie 
| late seedlings / iN _normal seedlings 
Stelzner 40654/5 X Sirtema 16,5 (SALAS 4D 
Ultimus Xx BC 0/4 | 19,2 19,7 17,4 17,8 20,0 22,0 23,0 
BC 0/4 x__Matador 2 11,2 16,9 19,8 21,7 219 
| 
Bintje A25 | = 23,4 35 
| 
1257 X Flava — 25,9 
1256 EIZ 8,1 122 Ge 15:0 IO 2D 
1256 Xx Libertas | 15 SRS 58 | IAR ASEAN SEE SDE WI 


zodat het gemiddelde van de opbrengst niet al te betrouwbaar is. Dat dit gemiddelde 
in wezen hoger zou zijn dan dat van de niet late groep is echter wel zeer onwaarschijn- 
lijk. 


TABEL 6. VERGELIJKING VAN DE OPBRENGST VAN DE ZEER LATE ZAAILINGEN MET DIE VAN DE OVERIGE 
NUMMERS 
Comparison of the production of the very late seedlings and of the other material 


Opbrengst, van 12 5 Aantal 
planten in kg & em. nummers 
Production of 12 plants ere es 20 mean - number of 
in kg | seedlings 
Late nummers Zale Zok JO Arie 41 12,6 34 


Late seedlings 


Overige nummers loek (LON 20 02800250 16:07 A jelle je 1847 17 
Normal seedlings 


L 


Als derde verklaringsmogelijkheid blijft over de veronderstelling, dat de productie- 
_ vermeerdering een gevolg zou kunnen zijn van een gunstige combinatie van genen van 
beide soorten. Daarvan levert de veredeling van het suikerriet een fraai voorbeeld. 


Solanum demissum is aanvankelijk uitsluitend om haar immuniteit tegen Phytoph- 
_ thora in het veredelingswerk betrokken, terwijl het wilde karakter als een zeer groot 
nadeel werd beschouwd. In den beginne heeft men verondersteld, dat het wel zeer veel 
_ moeite, in dit geval terugkruisingsgeneraties, zou kosten om na kruising van dit 
onkruid met Solanum tuberosum weer een aardappel te kunnen selecteren met de vele 
eigenschappen, die men daarvan verlangt. Al spoedig bleek, dat na enkele terugkrui- 
singen, reeds weer een redelijke aardappel kon worden verkregen en nu blijkt boven- 
dien, dat waarschijnlijk de wilde soort zelfs nog een bijdrage tot de verhoging van de 
_ productie levert. 
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VERGELIJKING MET DE BĲ SOORTSKRUISING VAN HET SUIKERRIET VERKREGEN RESUL- 

TATEN 

Bij de veredeling van het suikerriet is gebruik gemaakt van de wilde soort Saccharum 
spontaneum (,„glagah”). Om resistentie te verkrijgen tegen verschillende ziekten van het 
nobele riet (Saccharum officinarum) heeft men reeds vroeg gebruik gemaakt van de in 
het wild voorkomende „„Kassoer”, die naar achteraf uit systematisch cytologisch 
onderzoek bleek, een spontane hybride is van de wilde soort (Saccharum spontaneum) 
en suikerriet. Uit de kruising „„Kassoer’” x nobel riet verkreeg men grote zaaisels, 
waarin resistente zaailingen voorkwamen, die reeds veel meer suiker bevatten dan 
„„Kassoer”, maar waarvan de rietproductie echter nog te laag was. Terugkruising van 
de beste onder deze zaailingen met nobel riet gaf de zaaisels, waaruit de beroemde 
rietcloon POJ!) 2878 werd geselecteerd. Dit nummer produceerde over het gehele 
suikerrietareaal 20-40 % meer dan de tevoren gebruikte suikerrietclonen, die door 
rassenkruising van het nobele riet waren verkregen. Naderhand werden uit dergelijke 
kruisingen nog vele POJ nummers geselecteerd, die plaatselijk nog hogere opbreng- 
sten gaven. 

Evenals bij de aardappel is ook bij het suikerriet, om resistentie tegen een ziekte in 
te voeren, een wilde soort als basis voor een veredelingsprogram gebruikt. Er is daar- 
door een zo sterke verhoging van de productie verkregen dat het feit, dat het tevens 
gelukte resistent materiaal te kweken enigszins op de achtergrond is geraakt. Of door 
het gebruik van Solanum demissum en van andere wilde en gekweekte soorten uit 
Zuid- en Midden-Amerika in het aardappelveredelingswerk ook zulke grote productie 
verhogingen zullen kunnen worden verkregen is zeer de vraag; met de mogelijkheid 
daarvan moet met de opzet van het werk echter zeker rekening worden gehouden. 

In het onderstaande overzicht zijn de schema’s van de suikerriet- en van de aard- 
appelveredeling met gebruikmaking van de wilde soorten Saccharum spontaneum en 
Solanum demissum met elkaar vergeleken. In het aardappelschema is S. tuberosum in 
het algemeen als vaderplant gebruikt, bij de latere kruisingen echter ook wel als moe- 
der. Bij het suikerrietschema zijn de vader en moederplanten door de gebruikelijke 
tekens aangegeven. 


TABEL 7. SCHEMA'S VAN HET KRUISINGSWERK TER VERKRIJGING VAN RESISTENTE RASSEN BĲ HET SUIKER- 
RIET EN BĲ DE AARDAPPEL 


Diagram of the cross-breeding program used to obtain resistant varieties in sugar cane and 


potato 
Sacch. spontaneum X Sacch. officinarum Sol. demissum X Sol. tuberosum 
„glagah”’ nobel riet D 4 
„„Kassoer”” X Sacch. officinarum DT Xx S. tuberosum 
d Q 
ee gt 
POJ2364 X S. officinarum DTT Xx S. tuberosum 
je d 
ien en 
P OJ 2878 DTTT Xx S. tuberosum 


en andere resistente rassen È 
resistente rassen 


1) Proefstation Oost Java te Pasoeroean 
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Bij het suikerriet schema gebruikt men de term „nobilisatie”” voor elke kruising met 
het nobele riet. Naar analogie daarvan zouden we voor elke kruising met Solanum 
tuberosum de term „„tuberisatie” kunnen gebruiken. 

Bij de suikerrietveredeling is het grote succes in de 3e nobilisatie reeds bereikt, bij de 
aardappel heeft men pas in de 4e en Se tuberisatie waardevolle vormen gevonden. De 
vraag is echter gerechtigd of dit resultaat ook niet reeds in de 3e of zelfs in de 2e 
tuberisatie zou kunnen worden bereikt. Van deze „tuberisaties” Zijn nooit grote aan- 
tallen zaailingen uitgeplant, in de a prioristische veronderstelling, dat in dit stadium 
nog te weinig tuberosum bloed” in het materiaal zou zijn verwerkt om reeds gunstige 
resultaten te kunnen verwachten. 

Het gunstige resultaat van de nobilisatie wordt gewoonlijk op rekening van de toe- 
neming van het aantal chromosomen geschreven. Nobel riet heeft diploid 80 chromo- 
somen en POJ 2878 119. De mogelijkheid dient echter eveneens in beschouwing te 
worden genomen, dat de wilde soort Sacch. spontaneum genen levert, die gecombineerd 
met die van Sacch. officinarum een gunstige werking hebben, vooral wanneer ze niet 
worden tegengewerkt door te veel andere genen van het wilde materiaal. 

Het aantal chromosomen van de DTTT en DTTTT planten bedraagt in het alge- 
meen 48. De productieverhoging kan hier waarschijnlijk niet door toeneming van het 
aantal chromosomen worden verklaard. 


SUMMARY 


On the possible significance of Solanum demissum in improving the yield 
of the cultivated potato 


In 1951 the tuber production of 615 seedling clones of potatoes could be studied. Of 
this material 530 clones derived from crosses between varieties of Sol. tuberosum and 
85 from 3rd en 4th backcrosses of Solanum demissum with Sol. tuberosum (breeding 
scheme for resistance to Phytophthora infestans). 

It appeared that on an average the demissum hybrids produced more than crosses 
between varieties of Sol. tuherosum and among them also the highest yielders were 
found. Part of this higher yield may be caused by the fact that the plants are not 
damaged by Phytophthora. It is deemed probable also that genes of Solanum demissum 
may contribute in a favourable way to the productivity just as in sugar-cane breeding 
the productivity is strongly increased by the use of the wild species, Saccharum 
spontaneum. 
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Een der doelstellingen van de Stichting voor Plantenveredeling is het verstrekken 
van hulp en voorlichting aan de kwekers van landbouwgewassen in Nederland. Dit 
doel tracht zij o.a. te bereiken door het afgeven van bij haar in bewerking zijnd kweek- 
materiaal aan kwekers. 

In 1948 werd met de kwekersarbeid begonnen en reeds in 1951 en ook in 1952 
vond de afgifte van het eerste bijzondere kweekmateriaal plaats. De S.v.P. heeft op 
deze manier de reeds jaren lang door het I.v.P. gevolgde werkwijze overgenomen en 
aangevuld. 

Er bestaat een nauwe samenwerking met het I.v.P. en voor zoverre het de granen 
betreft, is de afgifte nog hoofdzakelijk tot stand gekomen uit het [.v.P.-materiaal. 
Speciaal geldt dit voor de populaties van de granen. De afgifte van deze populaties 
wordt hieronder niet afzonderlijk. vermeld. 

Voor zoverre het de aardappelen betrof werd iedere aardappelkweker in de ge- 
legenheid gesteld materiaal te ontvangen. Dit materiaal bestaat enerzijds uit zaad, 
anderzijds uit in de kas uit zaad opgekweekte kloontjes. 

De S.v.P. beschikt over een uitgebreid sortiment geniteurs, waaronder vele welke 
ontstaan zijn door kruisingen met Sol. demissum en andere wilde soorten. Vooral is 
gezocht in de richting van Phytophthora resistentie. 

Door het opzetten van een groot kruisingsprogramma, waarbij speciaal getracht 
wordt Bintje nakomelingen te verkrijgen, heeft de S.v.P. ieder jaar de beschikking 
over grote hoeveelheden zaad met zeer uiteenlopende erfelijke samenstelling. Dit 
zaad wordt deels gratis, deels voor een bescheiden bedrag ter beschikking gesteld van 
de particuliere aardappelkwekers. Een ander deel van het zaad wordt door de S.v.P. 
opgekweekt in de kas tot volwassen planten. Deze leveren enkele knollen, de kas- 
kloontjes, welke eveneens aan de particuliere kwekers verkocht worden tegen een 
bescheiden bedrag. 

In het voorjaar 1951 en 1952 werden aan ongeveer 70 kwekers resp. 13000 en 
30000 aardappelkloontjes afgegeven; het aantal gedistribueerde aardappelzaden be- 
droeg in genoemde jaren resp. 75000 en 85000. Het materiaal was gedeeltelijk af- 
komstig van Phytophthora resistente ouders; voor een deel was het ras Bintje de 
moeder. 

In het voorjaar van 1951 en 1952 werd een uitgebreid kweekmateriaal van de 
voederlupine afgegeven. Dit materiaal muntte uit door de genetisch in aanleg aan- 
wezig zijnde eigenschappen, welke thans door de practijk worden gevraagd. Het kan 
worden beschouwd als zeer geschikt uitgangsmateriaal voor het winnen van een 
beter ras. Het werd verstrekt aan een betrekkelijk klein aantal kwekers, waarvan 
bekend was, dat ze zich bezighielden met deze veredeling. 

De S.v.P. heeft in de afgelopen jaren een groot aantal vlasfamilies afgezonderd, 
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welke zich onderscheidden door een zekere resistentie tegen vlasroest. Deze families 
zijn in het voorjaar 1952 afgegeven aan enige vlaskwekers. 

Een aantal kwekers ontving in het voorjaar van 1952 een 60-tal 2e jaars zomergerst- 
en haverlijnen. 

In het voorjaar van 1951 werd zaad van enige suikerbietenrassen met colchicine 
behandeld. Na enige cytologische contrôles op tetraploidie gedurende de groeiperiode 
werden enige honderden waarschijnlijk tetraploide stekbieten afgezonderd. Deze stek. 
bieten zijn in het voorjaar van 1952 aan die erkende suikerbietenkwekers afgegeven, 
welke ingericht waren of zich wilden inrichten voor cytologisch onderzoek. 


SUMMARY 


Release of breeding material by the Foundation for Agricultural Plant Breeding 

One of the aims of the Foundation for Agricultural Plant Breeding is aiding and 
supplying information to the breeders of field crops in the Netherlands. Plant material 
is put at the disposal of the breeders partly free of charge, partly for a nominal fee. 

In 1951 the release of hybrid populations of cereals by the Institute of Agricultural 
Plant Breeding was continued. Seed obtained by crossing, young potato clones, and 
initial material to be used in lupin breeding were issued. In 1952 hybrid flax popu- 
lations selected for rust resistance were released as well as second year’s lines of oats 
and barley and tetraploid sugar- beet material. 

Thus in the spring of 1951 and the spring of 1952 respectively 75000 and 85000 
potato hybrid seeds and 13000 and 30000 potato clones, raised in aphid-free green- 
houses, were distributed. The material consisted in hybrids involving Solanum 
demissum. Many hybrids descended from the well-known variety Bintje. 
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NIEUWE RASSEN, WELKE IN 1952 WORDEN BEPROEFD 
VOOR PLAATSING OP DE RASSENLIJST 


New varieties that are being tested on the Dutch interprovincial trial fields in TOR 
for their eligibility for the list of varieties of field crops 


Betekenis der afkortingen: Kr — kruising; K — kweker; V — vertegenwoordiger 
van de kweker, importeur of vermeerderaar van origineel zaaizaad (7 he abbreviations 
mean: Kr — cross; K — breeder; V — representive of the breeder, introducer or 
supplier of original seed). 


A. De volgende rassen van winterrogge, wintertarwe, wintergerst, winterkoolzaad, 
zomertarwe, zomergerst, haver, maïs, erwten, stambonen, vezelvlas, olievlas, blauw- 
maanzaad en aardappels, niet voorkomend op de 27e beschrijvende Rassenlijst voor 
Landbouwgewassen, worden in 1952 beproefd op de interprovinciale proefvelden. 
Het tussen haakjes geplaatste jaartal geeft het jaar aan, waarin deze beproeving is 
aangevangen. 

The following varieties of winter rye, winter wheat, winter barley, winter swede-like 
rape, spring wheat, spring barley, oats, maize, peas, Phaseolus beans, fibre flax, linseed, 
oil seed poppy and potatoes, which do not figure on the 27th Dutch Descriptive List of 
Varieties of Field Crops, 1952, are being tested in the Netherlands on interprovincial 
trial fields. 

The year in parentheses after the name of the variety indicates the first year of testing. 


WINTERROGGE (Winter rye) 
Dominant (1947); Kr: v. Lochow’s kortstro x Brandt's Marien; K en V: Centraal 
Bureau, Rotterdam — Sel. C.I.V. 44/36 (1952); Kr: Ottersumse x Petkuser; K: 
Stichting Kweekbedrijf C.I.V., Ottersum; V: C.I.V., Rotterdam. 


WINTERTARWE (Winter wheat) 


Nord Desprez (1950); Kr: Joncquois x Vilmorin 27; K: Florimond Desprez, 
Cappelle par Templeuve (Fr.); V: Z.P.C., Leeuwarden — Mado (1950); Kr: Juliana x 
Joncquois; K: L. Brooymans, Dinteloord; Voortkweker en V: M. Rademakers, Bant 
(N.O.P); — Juliana x Kronen 4230 (1950); K: L. Brooymans, Dinteloord; Voort- 
kweker en V: M. Rademakers, Bant (N.O.P); — Juvèle (1951); Kr: Juliana x Pévèle; 
Stichting „Fonds ter Bevordering van de Veredeling van Landbouwgewassen”, 
Wageningen — L.B.W. 3 (1952); Kr: Bersée x Brandt's Marien; K en V: C.V. Land- 
bouwbureau M. Wiersum, Groningen —C.I.V. 4(1952); Kr: Trifolium x Téhmassebé; 
K: Stichting Kweekbedrijf C.I.V., Ottersum; V: C.I.V., Rotterdam — Leda (1952); 
Kr: Jubilé x Zanda; K: Prof. A. G. Dumon, Leuven; V: Z.P.C., Leeuwarden — Lille | 
Desprez (1952); Kw: Florimond Desprez, Cappelle par Templeuve (Fr); V: Kon. 
Kweekbedrijf en Zaadhandel D. J. v. d. Have, Kapelle-Biezelinge — Benoist 392 (1952)5 
K: Cl. Benoist, Orgerus, S. et O. (Fr); V: Kon. Kweekbedrijf en Zaadhandel 
D.J. v. d. Have, Kapelle-Biezelinge — Yveline (1951); Kr: Wilson x Vilmorin 27; 


K: CI. Benoist, Orgerus, S. et O. (Fr); V: Kon. Kweekbedrijf en Zaadhandel 
D.J. v.d. Have, Kapelle-Biezelinge. 
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WINTERGERST (Winter barley) 


L.v.P. No. 15 (1951); Kr: Vindicat x Escourgeon 185/79; K: Stichting „Fonds ter 
Bevordering van de Veredeling van Landbouwgewassen”, Wageningen. 


WINTERKOOLZAAD (Winter swede-like rape) 
Dippe’s platzwiderstandsfähiger (1950); K: Gebr. Dippe, Quedlinburg, Duitsland; 
V: Fa. Francois Schul, Roosendaal — Lembke’s schwerplatzender (1950); K: Saatz. 
Dr. H. Lembke, Mecklenburg, Duitsland; V: G. Kraai Wzn., Vlagtwedde. 


ZOMERTARWE (Spring wheat) 

Kärn II (1950); Kr: (Marquis x Hâtive inversable) x (Extra Kolben x Ned. ras); 
K: Fa. Weibull, Landskrona, Zweden; V: Centraal Bureau, Rotterdam; Pondus 
(1951); Kr: Weibull’s wintertarwe 4099 x Cahus 1833 zomertarwe; K: Fa. 
Weibull, Landskrona, Zweden; V: Centraal Bureau, Rotterdam — Strube’s 10022/43 
(1951); K: Fr. Strube, Saatzuchtwirtschaft, Schöningen (D); V: Fa. G. Geertsema, 
Groningen — Weibull 4138 (1952); Kr: (Marquis x Hâtive inversable) x 8388; K: 
Weibull, Landskrona, Zweden; V: Centraal Bureau, Rotterdam — Lohmann’s Ween- 
der 206 (1952); Kr: Kolben x Jabo; K: Saatzuchtwirtschaft O. Beseler Nachf. A. 
Lohmann, Klostergut Weende über Göttingen (D); V: Selectiebedrijf „Luidenburg”, 
Groningen. 


ZOMERGERST (Spring barley) 
Heine’s St. 505 (1950); Kr: Weihenstephaner M.R.IL. Xx Morgenrot; K: F. Heine, 
Hannover (D); V: Fa. G. Geertsema, Groningen — Breustedt 1038/45 (1951); Kr. 2 
Breustedt no’s; K: O. Breustedt, Saatzuchtwirtschaft G.m.b.H., Schladen (D); V: 
Selectiebedrijf „Luidenburg”’, Groningen — Erika (1952); Kr. (Isaria x Criewener) X 
_Pflugs Intensif; K: H. Schweiger, Feldkirchen (Obb.); V: C.V. Landbouwbureau M. 
Wiersum, Groningen. 


HAVER (Oats) 

CIV. 229 (1951); Kr: Adelaar x Dippe’s vroege witte; K: Stichting Kweekbedrijf 
C.LV.; V: CIV, Rotterdam — C.B. II (1951); Kr: Flämingsgold Xx Binder; K en V: 
Centraal Bureau, Rotterdam — C.B. 1 (1951); Kr: Flämingsgold x Binder; K en V: 
Centraal Bureau, Rotterdam — Strube’s Gelb II (1950); Kr: Strubes Weisz X Osmo; 
_K: Fr. Strube, Saatzuchtwirtschaft, Schöningen (D); V: Fa. G. Geertsema, Groningen. 
CIV. 350 (1952); Kr: Adelaar X Carsten’s gele; K: Stichting Kweekbedrijf CLV, 
‘ Ottersum; V: C.I.V., Rotterdam. 


ee 


Mais (Maize) 

Kuhn (1952); Kr: van 8 verschillende rassen; K en V: N.V. Kuhn en Co, Naarden — 
_ Canbred 150 (1950); K: Dominion Central Experimental Farm, Ottawa (Can.); V: 
Centraal Bureau, Rotterdam — Canbred 210 (1952); K: Dominion Central Experimen- 
tal Farm, Ottawa (Can); V: Centraal Bureau Rotterdam — Amtwee (1950); Kr: 
Amerikaanse met Nederlandse inteeltstammen; K en V: ’t Amerikaansche Maïshuis, 
Apeldoorn — Amdrie (1951); Kr: Amerikaanse met Nederlandse inteeltstammen; 
_K en V: ’t Amerikaansche Maiïshuis, Apeldoorn — K.F. 1 (1950); K: Northrup, King 
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& Co, Minneapolis, Minnesota (U.S.A); V: Centraal Bureau, Rotterdam — K.E. 3 
(1951); K: Northrup, King & Co, Minneapolis, Minnesota (U.S.A); V: Centraal 
Bureau, Rotterdam — Wisconsin 255 (1950); Kr: (W.D. x W.9) x (WTS Weliks 
K: University of Wisconsin, Madison U.S.A; V: ’t Amerikaansche Maïshuis, 
Apeldoorn; Centraal Bureau, Rotterdam; C.L.V., Rotterdam en Fa. D.J. v. d. Have, 
Kapelle-Biezelinge - Nodak 301 (1951); K: University of North Dakota, Fargo USA 
V: Kon. Kweekbedrijf en Zaadhandel D. J. v. d. Have; Kapelle-Biezelinge — C.B. 32 
(1951); Kr: Vroege gele ronde C.B. X (W.D. Xx W.9); Ken V: Centraal Bureau, 
Rotterdam — C.B. 31 (1951); Kr: Vroege gele ronde C.B. x (12 X 6); Ken V: Cen- 
traal Bureau, Rotterdam — C.I.V. 1 (1951); Kr: van Ned. materiaal van het ronde type 
met Am. materiaal van het platte type; K: Stichting Kweekbedrijf C.IL.V., Ottersum; 
V: CLV, Rotterdam — CLV. 5 (1951); Kr: van Ned. materiaal van het ronde type 
met Am. materiaal van het platte type; K: Stichting Kweekbedrijf C.L.V., Ottersum; 
V: C.LV., Rotterdam — CLV. 6 (1952); Kr: van Ned. materiaal van het ronde type 
met Am. materiaal van het platte type; K: Stichting Kweekbedrijf C.I.V., Ottersum; 
V: C.LV., Rotterdam — C.I.V. 10 (1952); Kr: van Ned. materiaal van het ronde type 
met Am. materiaal van het platte type; K: Stichting Kweekbedrijf C.1.V., Ottersum; 
V: CLV, Rotterdam — C.L.V. 2 (1952); Kr: van Ned. materiaal van het ronde type 
met Am. materiaal van het platte type; K: Stichting Kweekbedrijf C.I.V., Ottersum; 
V: CLV, Rotterdam — Pioneer. 396 (1952); K: Hybred Company, Johnston, Towa, 
U.S.A; V: Kon. Kweekbedrijf en Zaadhandel D. J. v. d. Have, Kapelle-Biezelinge. 


ERWTEN (Peas) 


C.B. 3939-4865 (1952); Kr: Corona x Unica; K en V: Centraal Bureau, Rotter- 
dam — C.B. 3939-4883 (1952); Kr: Corona x Unica; K en V: Centraal Bureau, Rot- 
terdam — Markant schokker (1950); Kr: Zelka x Glory; K en V: Centraal Bureau, 
Rotterdam — C.B. 31/93 schokker (1951); Kr: Zelka x Jumboka; K en V: Centraal 
Bureau, Rotterdam — Mansholt's capucijner 88945 (1950); Sel. uit Hala capucijner; 
Ken V: Dr. R. J. Mansholt, Westpolder. 


STAMBONEN (Phaseolus beans) 


Maro bruine boon (1950); Kr: Major X Red Michigan; K en V: Kon. Kweekbedrijf 
en Zaadhandel D. J. v. d. Have, Kapelle-Biezelinge — N.E.M. 431 (1952); Kr: Inca 
Kievitsboon x Landras Kievitsboon; K en V: Ned. Elitezaad Mij, Hillegom — Bakker 
No. 15 witte boon (1951); Selectie uit Dubbele witte zonder draad; Ken V: Fa. Bakker, 
Noord-Scharwoude — Kaboon (1950) Sel. uit landras. K. en V: Fa. Joordens, Venlo. 


VEZELVLAS (Fibre flax) 


Fivel (Wiersema 43/1) (1949); Kr: Concurrent x R 83; K: J. P. Wiersema Mzn, 
Spijk (Gr); V: P.Z.V.B., Groningen — Engelum 4052 (1951); Kr: Blenda Xx Concur- 
rent; K: Friese Mij van Landbouw, Leeuwarden — Engelum S1/XII (1951); Kr: 
Concurrent X Hercules; K: Friese Mij van Landbouw, Leeuwarden — Diana 


(Luidenburg D 41/17) (1952); Kr: Hercules x Hollandia; K en V: Selectiebedrijf 
„„Luidenburg”, Groningen. 
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OLIEVLAS (Linseed) 

La Prévision 18 (1950); K: het Proefstation Pergamino (Arg.); Zaad geleverd door 
Ned. Vlasinstituut — Endress (1950); Selectie uit kruisingspopulatie van het Kaiser- 
Wilhelm Instituut; K: Chr. Endress, Saatzuchtwirtschaft te Stammbach (D); V: Selec- 
tiebedrijf „Luidenburg”, Groningen — Victory (1951); K: North Dakota Experiment 
Station, Fargo, U.S.A. Zaad geleverd door Ned. Vlasinstituut — Minerva 951): 
K: Experiment Station, Minnesota, U.S.A. ; Zaad geleverd door Ned. Vlasinstituut — 
Viking (1951); K: Department of Agriculture, U.S.A. ; Zaad geleverd door Ned. Vlas- 
instituut — Rabat Ol (1951); K: proefstation Rabat, Marokko; V: Fa. G. Geertsema, 
Groningen — Trifolium (1952); Selectie uit La Plata olievlas; K: A.S. Trifolium Fro, 
Kopenhagen; zaad geleverd door Ned. Vlasinstituut — Valuta (1952); Selectie uit 
Roemeens olievlas; K: Zweedse Zaaizaadver. Svalöf, Zweden; V: C.V. Landbouw- 
bureau M. Wiersum, Groningen — De Oro: Selectie uit Bolley-Golden; K: North 
Dakota Experiment Station, Fargo, U.S.A.; Zaad geleverd door Ned. Vlasinstituut. 


BLAUWMAANZAAD (Oil seed poppy) 


Eckendorfer 11 (1952); K: v. Borries-Eckendorf, Eckendorf ü Bielefeld (D); V: Fa. 
G. Geertsema, Groningen. 


AARDAPPELS (Potatoes) 
Rietsema N 289 (1951); Kr: Eersteling x Frühmölle; K: Ver. Proefschooltuin 
Westfriesland’, Hoorn — Schutte 4031 (1951); Kr: Voran x Matador; K: H. Schutte, 
Valthermond; — Brooymans 42241 (1951); Kr: Souvenir X Voran; K: L. Brooymans, 


__ Dinteloord; Voortkweker: M. Rademakers, Bant (N.O.P) — Z.P.C. 43855 (1951); 
_ Kr: Furore X Bato; K: de Z.P.C., Leeuwarden — Herenga 435 (1951); Kr: Record 


Xx Triumf; K: R. Herenga, Kolham — Mulder U 55 (1952); Kr: Populair x Mulder 


K 101; K: G. S. Mulder, Warffum. 


B. De volgende rassen van suikerbieten, voederbieten, grassen, rode klaver, serra- 


_della, lucerne, wikken, lupinen, voederwortelen, stoppelknollen en voederkool, niet 
_ voorkomend op de 27e Beschrijvende Rassenlijst voor Landbouwgewassen, zijn ten- 
_minste één jaar in onderzoek geweest. Zij worden thans beschouwd als zijnde in onder- 
_ zoek voor plaatsing op de Rassenlijst. Het tussen haakjes geplaatste jaartal achter de 

rasnamen geeft het jaar aan, waarin het ras voor het eerst in onderzoek is genomen. 


The following varieties of sugar beet, fodder beet, grasses, red clover, serradella, 


alfalfa, vetches, lupins, carrots, turnips and kale, which do not figure on the 27th Dutch 
_Descriptive List of Varieties of Field Crops, 1952, have at least been tested for one year. 
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They are considered as being investigated for eligibility to the list of varieties. T he year 
placed in parentheses indicates the first year of testing. 


SUIKERBIETEN (Sugar beet) 


Zwaanesse III (1948); K en V: N.V. Zwaanesse, Voorburg. 


Nemos (1947); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 
Nemee (1947); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 
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VOEDERBIETEN (Fodder beet) 


Lactea geel (1948); K en V: Vreeken’s Zaden, Dordrecht. 

Kupera wit (1947); K en V: Vreeken’s Zaden, Dordrecht. 

Rosekraag 16 N.E.M. (1948); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 

Gele Stompvoet N.E.M. (1948); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 

R 87 (1951); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 

Gronem (1947); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 

Mastodont (1947); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 

Buffalo (1947); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 

Massiva (1949); K en V: N. V. J. Joordens, Venlo-Blerick. 

Massa (1951); K en V: N.V. J. Joordens, Venlo-Blerick. 

Rode Stompvoet N.E.M. (1950); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 

Lischower (Barres) (1951); K: Norddeutsche Pflanzenzucht, Lübeck; V: G. Kraat 
Wzn, Vlagtwedde. 

Groenkraag Zeelandia (1951); K en V: Kon. Kweekbedrijf & Zaadhandel D. J. v. d. 
Have, Kapelle-Biezelinge. 

Gulläker (1951); K: O. J. Olson & S. Hammenhög; V: Barenbrug’s Zaadhandel N.V. 
Arnhem. 

Hammenhögs Ljusröd (1951); K: O.J. Olson & S. Hammenhög; V: Barenbrug’s 
Zaadhandel N.V., Arnhem. 

Groenkraag nieuw (1951); K en V: Centraal Bureau, Rotterdam. 

Momm.’s Groenkraag (1951); Ken V: N.V. H. Mommersteeg, Vlijmen. 

Rheinische Lanker (1949); K: F. en W. Dreesbach, Rheinische Saatzucht G.m.b.H., 
Euskirchen; V: F. Schul, Roosendaal. 


GRASSEN (Grasses) 

Eng. raai Pajbjerg späte (1950); K: Pajbjergfonden, Forsögsgaard, Börkop, Dene- 
marken; V: Selectiebedrijf „Luidenburg’’, Groningen. 

Frans raaigras Barenza (1951); K en V: Barenbrug’s Zaadhandel N.V., Arnhem. 

Westerwolds raaigras Barenza (1949); Ken V: Barenbrug’s Zaadhandel N.V, Arnhem. 

Timothee weidetype Barenza (1949); K en V: Barenbrug’s Zaadhandel N.V, Arnhem. 

Kropaar Barenza (1951); K en V: Barenbrug’s Zaadhandel N.V, Arnhem. 

Engels raai vroeg hooitype Barenza (1951); K en V: Barenbrug’s Zaadhandel N.V, 
Arnhem. 

Italiaans raai Mosa (1951); K en V: N.V. J. Joordens, Venlo-Blerick. 

Westerwolds raaigras N.E.M. (1950); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 

Veldbeemdgras V.B. (1951); K en V: Gebr. van Engelen, ’s-Hertogenbosch. 

Engels raai weidetype R. v. P., Melle (1951); K: Ir H. Reyntens, Melle; V; Kon. 
Kweekbedrijf en Zaadhandel D.J. v. d. Have, Kapelle-Biezelinge. 

Hammenhög’s Roodzwenkgras (1951); K: O. J. Olson & S. Hammenhög; V: Baren- 
brug’s Zaadhandel N.V, Arnhem. 

Hammenhög’s Fepra beemdlangbloem (1951); K: O.J. Olson & S. Hammenhög; 
V: Barenbrug’s Zaadhandel N.V., Arnhem. 


Lembke’s Engels raai spätling (1950); K: Norddeutsche Pflanzenzucht, Lübeck; V: 
G. Kraai Wzn, Vlagtwedde. 
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Wiesenrispe Otto’s Hochzucht (1951); K: Deutsche Saatveredlung G.m.b.H., Lipp- 
stadt; V: Selectiebedrijf „Luidenburg’’, Groningen. 

Engels raaigras vroeg hooitype M.S.G. (1951); K en V: N.V. H. Mommersteeg, 
Vlijmen. E 

Engels raai halfl. weidetype M.S.G. (1951); K en V: N.V. H. Mommersteeg, Vlijmen. 

Janetzki’s beemdlangbloem kraftborn (1950); K: Janetzki Saatzuchtwirtschaft, Bran- 
nenburg; V: G. Kraai Wzn, Vlagtwedde. 

Italiaans raaigras Hunsballe EF 1 (1951); K: Froavlcentret Hunsballe A/S Holsterbrö, 
Denemarken; V: Selectiebedrijf „Luidenburg’’, Groningen. 

Veldbeemd CLV. (1951); K: Stichting Kweekbedrijf C.I.V., Ottersum; V: CIV, 
Rotterdam. 


RODE KLAVER (Red clover) 


Hunsballe II frühklee r.kl. (1949); K: Froavlcentret Hunsballe A, Holsterbrö, Dene- 
marken; V: Selectiebedrijf „Luidenburg”, Groningen. 

Weibull's resistenta red clover (1949); K: W. Weibull, Landskrona, Zweden; V: Cen- 
traal Bureau, Rotterdam. 

Trêfle Violet Flandria T 25 (1949); K: Carneau Frères, Orchies (France Nord): 
V: Centraal Bureau, Rotterdam. 


SERRADELLA (Serradella) 


Serradella Ostsaat (1951); K: Deutsche Saatveredlung G.m.b.H., Lippstadt; V: Se- 
lectiebedrijf „„Luidenburg’’, Groningen. 


LUCERNE (Alfalfa) 


_ Altfränkische (1949); landras 
_ Poitou (1951); landras 


Marais (1951); landras 


__Friulanische (1951); K: Fratelli Bottos, San Vito el Tagliamento. 
_ Verschillende merken van het landras Flamande. 


_ WIKKEN (Vetches) 
Voederwikken C.L.V. 31 (1950); K: Stichting Kweekbedrijf C.I.V., Ottersum; V: 
CIV. Rotterdam. 


LUPINEN (Lupins) 


_ Weiko II (1948); K: Süss Lupine G.m.b.H. Leichhardt bij Beeskow (Mark); V: N.V. 


J. L. Robertus, Winschoten. 


_ Weiko III (1951); K: Süss Lupine G.m.b.H. Leichhardt bij Beeskow, (Mark); V. N.V. 


J. L. Robertus, Winschoten. 


__Nobi (1950); K: Pajbjergfonden, Börkop, Denemarken; V: Selectiebedrijf „Luiden- 


<4 


L 


berg”, Groningen. 


_PalI (1951); K: S. v. P., Nude 66, Wageningen. 
_Pal II (1951); K: S. v. P., Nude 66, Wageningen. 


ied va Nhat nk akk 


Pflug’s Gela (1950); K: Saatzuchtwirtschaft R. Pflug, Hof Eich üb. Gelnhausen 
(Essen); V: Selectiebedrijf „„Luidenburg”’, Groningen. 
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VOEDERWORTELEN (Carrots) 


Wessemer Osko (1948); K en V: N.V. J. Joordens, Venlo-Blerick. 
Flakkee (1951); K en V: N.V. J. Joordens, Venlo-Blerick. 
Uitkijkers (1951); K en V: N.V. J. Joordens, Venlo-Blerick. 


STOPPELKNOLLEN (Turnips) 


Gelria (1950); K en V: N.V. Sluis en Groot, Enkhuizen. 

Saskia (1951); K en V; N.V. Sluis en Groot, Enkhuizen. 

Wiko (1951); K en V: N.V. Sluis en Groot, Enkhuizen. 

Halfl. witte blauwk. stompp. (1951); K en V: Barenbrug’s Zaadhandel N.V, Arnhem. 

Halfl. witte blauwk. stompp. met andijvieblad (1951); K en n V: Barenbrug’s Zaad- 
handel N.V, Arnhem. 

Sirius (1951); K en V: A. R. Zwaan en Zoon, Voorburg. 


VOEDERKOOL (Kale) 


Mergkool N.E.M. (1950); K en V: N.V. Ned. Elitezaad Mij, Hillegom. 
Mergrabikool (1950); K en V: Vreeken’s Zaden, Dordrecht. 


Ot na hen Valid ln vn nk Rn 
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BOEKWERKEN OP HET GEBIED VAN DE PLANTENVEREDELING 
Books dealing with plant breeding 
H. DE HAAN 


AKERMAN, A, e.a. Svalöf 1886-1946. History and present problems. Carl Bloms Boktryckeri, Lund. 
1948, 389 pp., 79 fig. 

BANGA, O., Veredeling van tuinbouwgewassen. Tjeenk Willink, Zwolle. 1944, 211 pp. 33 fig. 

CHANDRASEKHARAN, S. N. and PARTHASARATHY, S. V. Cytogenetics and Plant Breeding. P. Vara- 
dachary & Co, Madras. 1948, XVI and 589 pp, 156 fig. 

FRIMMEL, FR., Die Praxis der Pflanzenzüchtung. Paul Parey, Berlin. 1951, 159 pp, 13 fig. 

HAGEDOORN, A. L., Plant Breeding. Crosby Lockwood & Son, London. 1950, 237 pp, 10 fig, 4 pl. 

Hars, H. K. and IMMER, F. R., Methods of plant breeding. McGraw-Hill Company, New York and 
London, 1942, 432 pp, 37 fig. 

HUNTER, H. and LrAKE, H. M., Recent advances in agricultural plant breeding. J. & A Churchill, 
London. 1933, 361 pp., 16 pl. 

KaprPeRT, H., Die vererbungswissenschaftlichen Grundlagen der Pflanzenzüchtung. Paul Parey, 
Berlin und Hamburg. 1948, 244 pp., 79 fig. 

Kuckuck, H., Pflanzenzüchtung. Sammlung Göschen 1134, de Gruyter & Co, Berlin. 1939, 125 pp. 
12 fig. 

Kuckuck, H. und Mupra, A, Lehrbuch der allgemeinen Pflanzenzüchtung. S. Hirzel Verlag, 
Stuttgart. 1950. 280 pp., 57 fig. 

LATHOUWERS, V., Manuel de l'amélioration des plantes cultivées. II. L’'Amélioration du froment. 
J. Ducolot, Gembloux. 1942, 579 pp., 67 fig. 

LAWRENCE, W. J. C., Practical plant breeding. G. Allen & Unwinn, London. 1945, 155 pp., 34 fig. 

Linpqursr, B., Genetics in Swedish Forestry Practice. Svenska Skogsvardsföreningers Förlag, 

Stockholm, 1948, 174 pp., 65 fig. 

Rees, H. VAN, (2e druk bewerkt door WIERSEMA, H. T.) Veredelingsleer. Tjeenk Willink, Zwolle. 
1949, 110 pp, 18 fig. 

ReiNönL, FR, Pfianzenzüchtung. Ferd. Rau, Öhringen. 1939, 200 pp., 125 fig. 

RICHHARIA, R. H., Plant Breeding and Genetics in India. Law Press, Patna. 1945. 403 pp. 

ROEFMER, TH. und Ruporr, W., e.a., Handbuch der Pflanzenzüchtung. Paul Parey, Berlin und Ham- 
burg. 1938-1950, 5 Bände. 

SCHEIBE, A, Einführung in die Allgemeine Pflanzenzüchtung. Eugen Ulmer, Stuttgart. 1951, 475 pp, 
122 fig. 

SCHIEMANN, E., Entstehung der Kulturpflanzen. Gebr. Bornträger, Berlin. Handbuch der Vererbungs- 
wissenschaft 3, Lief. 15, 1932, 377 pp., 9% fig. N 

SENGBUSCH, R. VON, Theorie und Praxis der Pflanzenzüchtung. Societäts-Verlag, Frankfurt a.M.. 
1939, 127 pp, 35 fig. 

VAvILov, N. I., The origin, variation, immunity and breeding of cultivated plants (Translated from 

the Russian by K. STARR CHESTER). Chronica Botanica 13, no 1-6, 1949-1950, 364 pp, 37 fig. 

WELLENSIEK, S. J., e.a., Grondslagen der algemene plantenveredeling. H. D. Tjeenk Willink & Zoon, 
Haarlem. 1947, 541 pp, 90 fig. 

Yearbook of Agriculture. Washington. 1936 (1189 pp.), 1937 (1487 pp.). 


Het ligt in de bedoeling van de Redactie om in het vervolg een korte bespreking te 
geven van nieuwe boekwerken, voorzover deze ter recensie worden aangeboden. 


SUMMARY 


In the foregoing survey a few books dealing with plant breeding have been mentioned. 
It is the intention to review new books that have been submitted for criticism to the 


editing committee. 
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VEEN, B., Herkomstonderzoek van de Douglasspar (Provenance Research of the 
Douglas Fir). Notulen Studiekring voor Plantenveredeling (Transactions Nether- 
lands Study Centre of Plant Breeding), Wageningen, 1951: 397-403. 


The Douglas fir (Pseudotsuga taxifolia BrirT) is indigenous to North America. In 
1827 DAvip Dours brought back to England from the Pacific Northwest seed, 
which gave rise to the oldest trees and stands in Europe. Before 1870 the Douglas fir 
did not occur in the Netherlands. 

It appeared that this species had a very vigorous growth, but various strains showed 
a low productivity and were also susceptible to diseases. When in 1923 DE HOOGH 
made an investigation he could not trace the provenance of many Douglas-fir stands 
growing in this country. Three types were distinguished, the green type (viridis) being 
the most promising for the Netherlands. The grey type (caesia) displayed some good 
features, while the blue type (glauca) proved to be of little value. 

In 1923 a series of comparative experiments were made by laying out trial fields 
planted to ecotypes of known provenance. The research embraced 35 types of which 
33 came from the United States: 

Dutch taxonomists distinguish within the American vegetation area three species 
of the Douglas fir: Ps. macrocarpa MAYR, Ps. glauca MAYR and Ps. faxifolia BRITT. 
Both first-mentioned species come from climates differing so much from ours that 
their introduction in the Netherlands has no sense. 

Ps. taxifolia and Ps. glauca are closely related and their natural areas of distribution 
merge into each other. Between both species exist a great number of intermediate 
types, which are at present grouped under the designation Ps. taxifolia var. caesia 
ASSCHS. & GRAEBN. 

In the hilly and mountainous habitat of the Douglas fir in North America many 
local varieties have been formed. These ecotypes do not constitute distinct pure races. 
In every locality and within every race elements of the spectra of viridis, caesia and 
glauca can be distinguished. 

The locality has selected those components that best fit the prevailing conditions, 
so that endemic varieties originated. If we continue in the Netherlands to collect seed 
we shall eventually obtain a variety that is best adapted to our climate and soil. A 
tree, however, must be 40 years old before it produces seed! 

The study-tour of BECKING-HOUTZAGERS-OUDEMANS in 1950 to the habitat of the 
green Douglas caused contacts to be made that will facilitate the importation of seed 
of suited origin. 

Measurements of previously imported local types have proved that the best forms 
come from the low coastal regions of Washington and N. Oregon, west of the Cascades 
and that types coming from inland stations or higher elevations are less suited to our 
conditions. Moreover the types from continental or mountain climates bud earlier 
and, hence, are often injured by late frosts. This is due to the fact that in the natural 
habitat after a certain critical temperature (in which budding happens) has been 
reached, no damaging frosts occur. Consequently no selection for frost resistance has 
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taken place. Types from maritime and lowland climates bud later and escape injury. 

Agriculture is much ahead of silviculture in the field of breeding. With farm and 
garden plants crossing has been extensively practised and many splendid results have 
been obtained. Silviculture has only made a modest start in this respect, but there can 
be no doubt that future breeding work will lead to an increased production which is 
so necessary to the economy of the Netherlands. 

The above summarizes some points developed in a thesis for a doctorate upheld in 
December 1951 at the Agricultural University of Wageningen. 


HERTOG, L. TH. B, De verdeling van polyploidie bij tuinbouwgewassen (The 
distribution of polyploidy in horticultural plants). Notulen Studiekring voor Plan- 
tenveredeling (Transactions Netherlands Study Centre of Plant Breeding), Wage- 
ningen, 1951: 403-405. 


The discovery of polyploidy dates back to 1907, when studies made in America 
revealed that the gigas mutant of Oenothera lamarckiana possessed double the number 
of chromosomes characteristic of the normal type. Since then polyploidy has been 
discovered in many plants. According to MüNtTzING more than 50 % of the Angio- 
sperms that have been examined are polyploids. 

The speaker summarizes the distribution of polyploidy within the chief horticultural 
plants of the Netherlands as follows: 


Number of Eolsch: Polyploid 
plants diploid or secondary 
| considered polyploid 
OE HER NE SLE 31 | DAS 7 
B eo tE 29 IG en 13 
EIRENE AE 14 U sE 7 
BE oe ea 6 | ORK ONE 6 
TONES enn an tee | 54 | IO wl 19 
Indoor- and pot-plants .. . ..... 49 il | Boef 28 
Beren ials ezine ot ee 48 | 28 4 20 
Otmamentalsshrubs. rr. «oe 60 I=) Jo 24 
Barkvand,forest treessen … …. os 95 | (AS RAOR SS 11 
Caotrn B 15 IS =D (0) 
Tl 7, or er EE 33 1 == MEN 135 — 40% 


From this list may be concluded that among the horticultural plants 60 Jo are 
exclusively diploids and 40 % polyploids or secondary polyploids. It will be noticed 
that there are relatively few polyploids among the vegetables. Among the flowers and 
shrubs also, the exclusively diploid types dominate. In the bulbs, on the other hand, 
besides diploid forms there are also polyploids (the genus gladiolus has high polyploid 
numbers). Conifers form a special group, they are all diploid. 

The speaker reaches the conclusion that polyploidy has been an important, but not 
a preponderant factor, in the origination of our horticultural plants. 
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Ruys, J. D., Veredelingswerk bij vaste planten (Breeding work with hardy peren 
nial ornamental plants). Notulen Studiekring voor Plantenveredeling (Transactions 
Netherlands Study Centre of Plant Breeding), Wageningen, 1951: 410414. 

Purposeful breeding with hardy perennial ornamental plants has been little prac- 
tised till now. In comparison with the main crops these perennials are of too little 
economic importance to receive much attention. Improvement has been left chiefly to 
the private horticulturists. These people have obtained good results during the last 
decades. Progress has been achieved especially by the introduction of new species 
from the Caucasus, the Altai Mountains, the Himalaya region, Western-China, Japan, 
the Rocky Mountains and the Andes. In some cases the introduced plants themselves 
were already important acquisitions, in other cases the breeders have utilized them for 
crossing purposes. 

In breeding the crucial point, of course, is whether. hybridization is possible. Some- 
times the F, already comes up to expectations. If the F, is fertile the possibilities ate 
practically unlimited. The segregants may then be propagated vegetatively by divisions, 
by stem cuttings or by root cuttings. The majority of the ornamental hardy perennials 
of our gardens consist of clones that have been obtained in this way. Improvements 
have been realized by repeatedly returning to the seed and by growing on the best 
types thus obtained, vegetatively. 

Sometimes it happens that a cross that could not be performed intentionally comes 
about spontaneously. A striking example is Delphinium ruysii Pink Sensation. When 
Delphinium nudicaule was discovered in California many gardeners have tried to cross 
it with the purple Delphiniums of the elatum group, but without success. In 1929 in the 
Royal Moerheim Nurseries at Dedemsvaart, among a collection of Delphinium 
nudicaule raised from seed, a plant was discovered with purple-violet flowers and of 
vigorous growth. Of this plant 200 seedlings were grown the first year, of which 4 
individuals had scarlet flowers. By means of further crosses out of these red Delphi- 
niums was raised Delphinium ruyssii Pink Sensation, a vigorous garden plant, with 
pink flowers, easily propagated by cuttings and very little susceptible to mildew. 

Speaker also called attention to the modern garden lupins developed by crossing 
Lupinus polyphyllus with the yellow Lupinus arboreus of the Canary Islands. 

Besides hybridization, the search for mutations has been an important factor in the 
breeding of perennials. Large-flowered or double-flowered plants have always aroused 
interest, also with perennials, and winter hardiness constitutes a desirable feature. 


HENDRIKSEN, A. J. Tr, Het gebruik van enige correlaties bij de bietenverede- 
ling (The use of some correlations in beet breeding). Notulen Studiekring voor 
Plantenveredeling (Transactions Netherlands Study Centre of Plant Breeding), 
Wageningen, 1951: 414-420. 


This paper will be published in the third number of Euphytica. 
VISSER, R. H., Anatomisch-physiologische rasverschillen bij suikerbieten 


(Anatomical-physiological differences in sugar-beet varieties). Notulen Studiekring 


voor Plantenveredeling (Transactions Netherlands Study Centre of Plant Breeding), 
Wageningen, 1951: 425-433. 


The speaker counted during 4 years (1947-1950) on 6 to 9 trial fields, located on 
152 


PAPERS READ AT THE NETHERLANDS STUDY CENTRE OF PLANT BREEDING 


various soils in the Netherlands, the number of stomata on the under side of the 
leaves of the main varieties of sugar beet. The purpose was to use the results in selec- 
tion. The varieties were: Hilleshög, Hilleshög R, Svalöf Star, Kuhn P and Klein Wanz- 
leben E. Every year all the strains were grown on each field in 4 to 6 repetitions. 
Notwithstanding the great variation, caused by climate, soil and nutrition, it was 
possible to ascertain differences in the number of the stomata and also in their 
distribution on the surface of the leaf. Klein Wanzleben E had always the highest 
number of stomata per mm* and Kuhn the lowest number; plants in the north of the 
Netherlands had less stomata than those in the south. However, there was no inter- 
action between variety and place. The author could not find a correlation between the 
number of stomata and the sugar yield. This holds also in young plants. But a great 
number of stomata on very young leaves seems to be important for resistance to 
drought in spring, consequently these varieties grow faster. 


DANTUMA, G., Ingebruikneming van de nieuwe installatie van de S.V.P. ter 
bepaling van de kouderesistentie (The installation at the Foundation for Plant 
Breeding of the new equipment for testing cold resistance). Notulen Studiekring 
voor Plantenveredeling (Transactions Netherlands Study Centre of PlantBreeding), 
Wageningen, 1951: 433-434. 


The equipment is designed to allow a hardening of the plants before they are 
submitted to extreme temperatures. 

The young plants are raised in the greenhouse. When in cereals the third leaf is 
visible they are put in a controlled temperature chamber at a temperature of 2° C the 
illumination being provided by fluorescent lighting tubes. Following Scandinavian 
example the capacity of the hardening chamber is three times that of the freezing 
chamber. The plants can stay 3 weeks in the hardening chamber, while freezing (which 


_ is done gradually) and thawing take one week. Thanks to the hardening chamber not 


only reproducible data are obtained, but one is no longer dependent on spring. With 
the aid of jarovization it is possible to have always plants that are in an optimal 


_ jarovization stage. 


The freezing equipment will be used among other things to select for cold resistance 
in hybrid populations of cereals and grasses. To this effect the material is sown in 
boxes and afterwards put in the freezing apparatus. The hardening chamber has a 


capacity of 48 boxes, the freezing chamber of 16 boxes. 


SONNAVILLE, P. DE, Chimaerenvorming bij het grote fruit (The development of 
chimeras in fruits). Notulen Studiekring voor Plantenveredeling (Transactions 
Netherlands Study Centre of Plant Breeding). Wageningen, 1951: 436-442. 


‘The speaker mentions a few instances of chimeras, e.g. some St Remy pear trees 
that produce side by side flat and long fruits. Fruits of the same type occur in groups 
distributed all over the tree. Early cherries that have branches of later ripening fruits 


__are probably also periclinal chimeras. 


Noteworthy are Giant sports in fruits, tetraploids covered by one, two or three 
layers of diploid tissue. The more tetraploid tissue the larger the fruits. DERMEN 
succeeded in breeding an entirely tetraploid apple from a chimera. 
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The speaker has applied colchicine treatment to 500 seeds of the apple varieties 
Coxs, Jonathan and Boskoop. He obtained mixoploid seedlings of Cox Orange and 
Jonathan. An attempt will be made to select out of this material periclinal chimeras 
and homogeneous tetraploids. A systematic selection for Giant sports has to 
be made. 


PRAKKEN, R., Entproeven met tomaat (Grafting experiments with tomato). 
Notulen Studiekring voor Plantenveredeling (Transactions Netherlands Study 
Centre of Plant Breeding), Wageningen. 1951: 442-445. 


One cannot escape the impression that in various Russian experiments on the 
transmission of characters by means of grafting little care is observed. In the years 
1949 to 1951 some grafting studies have been conducted at the Laboratory of Genetics 
at Wageningen, among other things with two tomato varieties. The variety Sunshine 
has a higher stem and less hairs than San Marzano. The fruits of Sunshine are orange 
yellow and globular, those of San Marzano are red, elongated and somewhat angular. 

In 1951 seeding was done on March 20th (a), April 23rd (b) and May 7th (c), while 
the graftings were performed on May 30th: Sunshine upon San Marzano and the 
reciprocal, always younger upon older (b upon a, ce upon a and c upon b), 12 graftings 
from every combination. The scion was taken above the hypocotyl and the lower part, 
which always makes new shoots, was kept as a control. 

That this control is necessary was demonstrated by a San Marzano graft made in 
1950. It had red, but nearly globular fruits. The control part of this scion with its own 
root system, however, possessed the same deviating type of fruit. Self-fertilization in 
1950 gave rise in 1951 to a segregation of fruit shape, viz. in globular, nearly globular, 
intermediate and purely elongated. With regard to the fruit color too there was segre- 
gation. The San Marzano plants used in 1950 were the product of free pollination and 
the above mentioned deviating plant undoubtedly had originated from a spontaneous 
cross, it was a hybrid. In 1950 and 1951, therefore, the control plant system was always 
followed and to assure self-fertilization the inflorescences of scion and control plant 
were always bagged. 

Apart from a somewhat compact habit of some scions (probably the less successful 
graftings) no direct influence of the stock on the characters of the scion was found. 
Progenies after self-fertilization of 1950 scions and control plants (always 50 plants in 
each family) were compared in 1951, but not a single instance of different breeding 


behavior was found. Any influence of the stock on the hereditary nature of the scion 
could hitherto not be ascertained. 


SCHREINER, E. J., Genetics in relation to forestry. Notulen Studiekring voor 


Plantenveredeling (Transactions Netherlands Study Centre of Plant Breeding), 
Wageningen, 1952: 449-455, 


The specific objectives of forest genetics are numerous and diverse. Genetics in 
relation to forestry implies two broad objectives, both of which require the accumula- 


tion, interpretation and application of sound information on heredity and variation. 
Briefly stated these objectives are: 
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L. Production of improved forest trees for forestation. 


2. Genetic improvement of native forest stands that are managed under a system of 
natural regeneration. 


Rapid and profitable progress on cacial or individual tree selection and evaluation 
will require the close cooperation of many local foresters. The forest geneticist must 
continue preliminary studies of racial and individual variation, but the intensive 
search for, and field testing of, select natural races and individuals may have to be 
postponed. Rapid progress will be possible when most professional foresters have a 
sufficient background on forest genetics to take an active interest in the inherent 
characteristics of the timber stands. 

The poplar-hybridization project, now carried on at the North-eastern Forest 
Experiment Station, has demonstrated the possibilities for improvement in many 
important characters. The original hybrids have already reached merchantable size 
and their rapid growth has been demonstrated in western Maine where the growing 
season is relatively short. Approximately 13000 hybrids representing 99 combinations 
between 34 different kinds of poplars, were originally planted 6 by 6 feet apart on 
cut-over forest land. The actual growth of the best 50 percent of these hybrids indicates 
that hybrid poplars can produce at least 40 cords of pulpwood per acre in 15 years. 

The poplars were selected for resistance to diseases present in the Maine plantations 
and they now are being subjected to direct inoculation tests. That well-directed bree- 
ding can produce trees immune or highly resistant to tree diseases is demonstrated by 
two Melampsora rust resistant poplar hybrids. 

All the selected hybrids grow practically 100 percent from cuttings planted directly 
in the field on properly prepared ground. 

The branching habit has also been considered; some times it has been possible to 
select hybrids with few and small-diameter branches. The largest branches on some 
of the sparsely branched hybrid trees 60 to 70 feet tall, are less than 3 inches in dia- 
meter. Trees with few and small branches will require a minimum of labor for limbing- 
out and will provide lumber or veneer logs with a minimum of small knots. 

The original purpose of the poplar-breeding project was to develop fast-growing 


_ trees for pulpwood forestation in Maine and New England. The hybrids were planted 


in Western Maine where the growing season is short and winter temperatures drop 
far below zero. Hundreds of seedlings failed to survive this rigorous test, many 
because they continued to grow too late into the fall, others because they started to 


__grow too early in the spring. Although many of our new hybrids, selected for disease 


resistance, will be valuable over large areas outside the Northeast, additional breeding 


is necessary to produce the best adapted and fastest growing hybrids possible for the 


warmer regions of U.S.A. 


ZWAAN, A. R., De betekenis van de variabiliteit voor de veredeling ge he 
significance of variability in breeding). Notulen Studiekring voor Plantenveredeling 
(Transactions Netherlands Study Centre of Plant Breeding), Wageningen, 1952: 
456-461. 


During his experience in breeding, extending over a period of almost 45 years, the 


speaker has come to the conclusion that apparently minute deviations in a given 


er , 
ie 
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direction can be considerably increased, by means of a consistent, rigorous selection, 
to a point where suddenly much greater and sometimes quite unexpected variations 
occur, which can constitute the beginning of new strains. 

The Chinese Half Long Rose Winter Radish, when of pure type, is stump-rooted and 
has a pink-red color. The variety is fairly true to type. It was easy, however, to breed 
a deep-red form out of it. In 4 generations of breeding among close relatives, lines 
with an attractive globe form have been obtained. It seems as if nature were saying: 
„Do you want to go in that direction? All right, PIl help you.” Even flattened-round 
forms were obtained, and from types with a small, white foot plants were developed 
with roots half white, 4/5 white, or even entirely white. Furthermore there were all 
sorts of forms among the roots obtained that together exhibited a series parallel to the 
forms known in other root crops. Of course not all of these forms are of economic 
importance, but they illustrate the possibilities offered by natural variability. 

Rye can be taken as another example. Somewhat light grains were selected as 
initial material. After 5 years the number of light grains had considerably increased, 
and then suddenly some plants were discovered with grains that were still lighter, 
other ones that were redder or bluer. Now white-grained rye has been obtained 
analogous to white-grained wheat, and rye with red grains like that of red-grained 
wheat. Glassy and mealy, short wheatlike, and very long grains, or big grains of a 
size close to that of tetraploid rye, have been produced. Here too the phenome- 
non may be observed that after 4 to 5 years of continued selection in a given 
direction and inbreeding, nature seems to react by breaking up the variety in 
various types. 

Among roughly 20,000 radishes the speaker found some 25 years ago two that 
seemed to possess a brighter color. Among their progeny he found appoximately 
0.1 % having the same brilliant color. It took about 4 years before this color was 
fixed. Though it was seemingly a rather insignificant difference the American market 
preferred this „Scarlet Globe”, so that the sale of seed greatly increased. Before the 
war the Dutch share in the import of radish seed in the United States amounted to 
45 % of the total figure. 

With regard to Spinach also the Netherlands sell important quantities of seed to 
other European countries and to the United States thanks to the introduction of new 
varieties that meet the requirements of the buyers. It is very remarkable that under 
our climate varieties have been bred that are largely grown in Texas, which is charac- 
terized by entirely different climatic conditions. Two varieties, Long-standing Blooms- 
dale and Extra Dark Green Bloomsdale, enjoy great popularity and the Netherlands 
furnish about 95 % of all the spinach seed used in the United States. With these 
varieties also the speaker started from a few individuals deviating from the mean type. 
The deviations were fixed and accentuated in the following generations. The initial 
plant of the Long-standing type bolted some 4 days later than the other plants of the 
original variety. This difference was increased to 8 to 10 days. Because every seed 
merchant in the U.S. wanted to have this improved type the name of speaker’s business 
was made in one year all over the States. 

In the art of plant breeding the power of small things is operative. We have to go the 
well-tried way, followed intuitively by the breeders of all ages and which has led us to 
the tremendous richness of cultivated forms that we now possess. Besides the modern 
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breeding methods the old way retains all its value. Modern scientific insight will do 
even more justice to ancient art. e 


EYNDEN, G. P. A. VAN DEN, Problemen bij de lucerneveredeling (Problems in 
lucerne breeding). Notulen Studiekring voor Plantenveredeling (Transactions 
Netherlands Study Centre of Plant Breeding), Wageningen, 1952: 462-470. 


This crop is very exacting in its soil requirements, especially with regards to the pH. 
An important problem is to adapt it to sandy soils. If this condition is fulfilled lucerne 
could be widely grown in the Netherlands. On good sandy soils with a pH of 6.5 it is 
now possible to grow a successful lucerne crop, when the soil has been adequately 
inoculated. 

At Müncheberg lucerne plants were selected in the seedling stage, at an artificial 
pH of 3.5. Further selection and testing of the progenies was performed on poor sandy 
soils with a pH of 4.5. 

In 1949 at the Breeding Establishment C.I.V. at Ottersum (L), of some 50 varieties, 
40 plants per variety were planted on sandy soil (pH 5.6). The progenies of the plants 
that had done best were sown in 1951. In general the hybrid lucernes (the variegated 
alfalfa) gave the greatest number of well-developed plants. The highest percentages 
of good plants were found in the Limburger local variety. The hybrid lucernes, Grimm, 
Cossach and Rheinische also had a satisfactory number of well developed plants. 
Among the Czecoslovakian varieties too, which partly belong to the sativa group, 
a high percentage of good plants were found. These lucernes are not very exacting as 
to the soil, make good second growth and are very winter hardy. 

The speaker draws especially attention to a new German local variety from Möss. 
At Ottersum good results are obtained with this variety at a pH of 5.9. This form is 
remarkably prostrate in habit, the roots are strongly branched. Most plants of this 
local variety have rather coarse stems. Perhaps a procumbent type, with creeping 
stems, for grazing can be bred from it. 

The speaker thinks it is also important to select nodule-forming bacteria (Rhizobium) 
adapted to acid soils. 

Lucerne with branched roots will be preferable for sandy soils. Fine-stemmed plants 
give a better forage. At Ottersum out of 2500 plants of the Flemish type a number of 
light-flowered individuals were selected to use their earliness and quick growth after 
cutting in breeding a variety suited to sandy soils. 

In view of the hazards attached to seed production in the Netherlands the growing 
for seed of Dutch varieties should be undertaken in countries with a more favorable 
climate (e.g. France and Hungary). 


SNEEP, J., Enige ervaringen met kruisbestuivende tuinbouwgewassen op het 
gebied van rassenonderzoek en veredeling (Experiences with cross-fertilizing 
vegetables in relation to research on varieties and breeding). Notulen Studiekring 
voor Plantenveredeling (Transactions Netherlands Study Centre of Plant Breeding), 
Wageningen, 1952: 470-471. 


In general the variability in cross-fertilizing species is very great. The spread in the 
harvest time of the giant-cauliflower can be desirable and is not harmful in kale or 
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Brussels sprouts, because here we have a gradual harvesting during winter. In some 
cases, however, this spread is a handicap, e.g. in Brussels chicory („witloof ””), the 
roots of which are put into the soil in the fall to be harvested simultaneously later on. 
All plants that are too small are culls, this holds also for the plants that ripen too soon. 
In an average strain the loss is about 20 %, which shows that uniformity in chicory is 
very important. In spinach uniformity is also important, because cut leaves result in 
losses. 

Variation offers attraction, for it is possible to select without previous crossing. The 
desired types can be detected in following the advice „Seek and ye shall find”. 

A remarquable thing is that vegetable crops quickly degenerate. Plants having 
desirable characters often produce less seed, so that shifts occur during multiplication 
if no special precautions are taken. Firm cauliflowers with solid curds produce much 
less seed than those with loose ones. The same happens in lettuce. 

Characters related to quality are not readily treated mathematically, as it is difficult 
to express them numerically. In analyzing variety trials of fall red cabbage the statis- 
tical division of the Institute of Horticultural Plant Breeding could clearly show that 
a given selection gave the highest yield and had little exterior leaves. The panel of 
judges, however, rejected this selection because its color was too light and because the 
heads bursted readily. In general it is necessary in horticulture to judge by appearance. 

Various other problems are discussed, among other things crossing in pairs, and 
the use of pollination cages in which diseased bumble-bees are doing the work. 
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Notes 
NEW BUILDINGS INSTITUTE OF HORTICULTURAL PLANT BREEDING 


On November 23rd a great number of authorities and practical plant breeders had assembled to be 
present at the ceremony of laying the foundation stone for the new buildings of the Institute of 
Horticultural Plant Breeding at Wageningen. 

The ceremony was performed by the chairman of the Board of the Institute, MR N. VELDHUYZEN 
VAN ZANTEN, one of the directors of the well-known Seed Company of Sluis & Groot’s. 

Speeches were made by MR A. W. VAN DE PLASSCHE, Director of Agriculture of the Ministry of 
Agriculture, DR O. BANGA, Director of the Institute of Horticultural Plant Breeding and by MR N. 
VELDHUYZEN VAN ZANTEN. 

So far the Institute has worked in a couple of sheds dating from the war and in an old building in 
the town. Now it will get room for the staff in one system of buildings erected amidst the experimental 
fields. There will be laboratories for chemical analyses, for phytopathological research and for phy- 
siological investigations in connection with the research on varieties and with breeding methods. 
Separate glasshouses and rooms in which temperature, light and air-humidity can be regulated are 
being built. 

It is hoped that the whole group of buildings will be ready at the beginning of 1953. 


THE NEW LABORATORY OF THE INSTITUTE OF HORTICULTURAL PLANT BREEDING THAT WILL BE INAU- 
GURATED AT THE BEGINNING OF 1953 


PRESENTATION OF A PORTRAIT OF LATE C. BROEKEMA 


C. BROEKEMA died on June 10th 1940 at the age of 56. At that time circumstances did not allow 
the celebration of the customary remembrance ceremony. A portrait of the deceased, painted by 
J. H. EvERSEN, was offered to the Senate on March 10th 1952 on the occasion of the celebration of the 
34th anniversary of the Agricultural University at Wageningen. 

Dr J. C. Dorst remarked in his address that BROEKEMA was not only a notability in Dutch agri- 
culture, but that he was also a welcome participant and a leading figure in international meetings. He 
always was a staunch supporter of scientific research. His students were inspired by his love for the 
subject to which he was so wholeheartedly devoted: plant breeding. 

From 1923 to 1940 C. BROEKEMA was director of the Institute of Agricultural Plant Breeding at 
Wageningen. He was the founder of the List of Varieties of Field Crops, which is the trusted guide of 
the Dutch farmers in their choice of varieties. 


THE INSTALMENT OF THE NEW LIBRARY OF THE INSTITUTE OF AGRICULTURAL PLANT BREEDING 


Thanks to its extensive international connections the library-of the Institute of Agricultural Plant 
Breeding at Wageningen has developed far beyond the confines of a small reference library. The in- 
ventory now amounts to about 2300 books, 24000 reprints, 8000 press cuttings and 550 journals, 


yearbooks and other periodicals. 3 j ik 
The research workers of the numerous laboratories at Wageningen like to use the facilities offered 
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by the library because it contains much information, which has been well classified and is easily 
accessible. The articles of the serials are also digested in the authors’ catalogue and the card-index 
system. 

Till now, however, the books were put up in various rooms and halls and the construction of a new 
wing destined to the Foundation for Agricultural Plant Breeding afforded a welcome opportunity to 
accomodate the books of both this institute and of the Institute of Agricultural Plant Breeding in a 
modern way, affecting a whole floor to it. On April 7th 1952 the new library was adopted for use. 


MAIZE — BREEDING ASSOCIATION 

A maize-breeding association has been set up by the firm of D. J. van der Have, Kapelle-Biezelinge 
and the Starch-factory „De Bijenkorf” Ltd, at Koog aan de Zaan. The frst-named partner will do 
the research work. The object is to develop a hybrid maize which with respect to its hardiness in early 
growth, resistance to disease and yield satifies our local requirements. 

The association is established at Kapelle-Biezelinge. 

Similar aims are pursued by the Breeding Establishment C.B. at Hoofddorp, the Breeding Esta- 
blishment C.I.V. at Ottersum and the Foundation for Agricultural Plant Breeding at Wageningen. 


NEWS ITEMS 


IRL. H.J. KORSTEN has been appointed on 
February Ist 1952 as phytopathologist at the 
Foundation for Agricultural Plant Breeding. He 
is working with DR Wrr, head of the division 
of grass and clover breeding. 


IR EF. J. Dikmurs has been named on October 
1st 1951 at the Foundation for Agricultural Plant 
Breeding to assist DR FERWERDA in maize bree- 
ding. 


IR C. MASTENBROEK, Senior Phytopathologist, 
Plant Breeding Station of the National Agricul- 
tural Cooperative Wholesale Society „Centraal 
Bureau” at Hoofddorp has received the degree 
of doctor in agricultural science on a thesis en- 
titled: Investigations into the differentiation of 
Phytophthora infestans (Monr.) De BARY and the 
inheritance of the immunity of Solanum demissum 
LINDL. 


In memoriam H. A. BENNINK, maize breeder 


The maize breeder H. A. BENNINK lost his life 
in an airplane accident while on the return jour- 
ney from South Africa. He had flown to Natal in 
order to grow there, while it was winter in the 
Netherlands, one generation of his new inbreds. 
His progressive views are clearly shown by the 
following quotation from a letter published in 
„de Nieuwe Veldbode” of February 7th 1952: 

„‚As plant breeder I am willing to be very pa- 
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tient if necessary, but also eager to work quickly 
when this is possible. Till now I have been able 
to improve only one generation of my inbreds per 
year. When I follow the swallows in the autumn 
I can handle two generations a year. Africa af- 
fords the European plant breeder this opportu- 
nity to double his life work. In order not to skate 
on thin ice 1 grew some of my inbred lines in 
South Africa two years ago and again last year. 
It turned out well. That is why I have gathered 
together all my new inbred lines (180 in all) and 
am going there myself for a winter. 

The day before yesterday the line last harvested 
was dry and within three days I hope to have 
planted all my material at the other side of the 
world. That has become possible to us breeders 
since the K.L.M. flies those quick birds. In fact 
the international breeders’ world is slightly be- 
hind in exploiting the possibilities available since 
the airplanes circle the globe. If reliable breeding 
stations existed in Europe, South Africa, the 
United States and the Argentine, where every 
antipodal breeder could have summer work done 
during his winter, many of them would advance 
much quicker in their program. As these things 
are, however, not yet possible I have to go my- 
self and watch my inbred lines for a few months. 
In March I hope to be back again”. 

Fate has decided otherwise. BENNINK has had 
an active part in propagating maize growing in 
the Netherlands. He was a devoted improver of 
this crop. 


PLANT BREEDING ABSTRACTS 


Plant Breeding Abstracts is a quarterly journal containing abstracts of current literature 
throughout the world. All publications having a direct or indirect bearing on the breeding 
of economic plants are mentioned. A large section is also devoted to the genetics of micro- 
organisms such as fungi, bacteria and viruses. 

A special feature of Plant Breeding Abstracts is that works published in the more unfamiliar 
languages are abstracted extensively, so that readers are able, for instance, to follow the 
contributions of Japanese investigators to genetical and cytological theory, and to the 
improvement of special crops such as rice; and more controversial issues such as the 
recent genetics in the Soviet Union. During the last two years abstracts, in English, of 
articles written in 29 different languages have been published. 

Readers are kept up to date concerning recent developments by two further sections: 
Book Reviews, and New Journals. 

An author and classified subject index are included in the subscription price for each volume. 
Plant Breeding Abstracts is produced and edited by the Commonwealth Bureau of Plant 
Breeding and Genetics, School of Agriculture, Cambridge, England on behalf of the 
Commonwealth Agricultural Bureaux, Farnham House, Farnham Royal, Nr. Slough, 
Bucks. Subscription rates are 35 s. per volume (with subject index), less 20% to subscribers 
in the British Commonwealth (other than recognized booksellers) who send their sub- 
scriptions direct. Orders may be placed through booksellers or sent to: 


Commonwealth Agricultural Bureaux, Farnham Royal, 
Central Sales Branch, nr. Slough, 
Farnham House, BUCKS, England. 


Keep in touch by reading 


HERBAGE ABSTRACTS 


AND 


FIELD CROP ABSTRACTS 


These two quarterly journals, prepared by the Commonwealth Bureau of Pastures and 
Field Crops, Aberystwyth, Great Britain, provide you with abstracts from the world’s 
current literature on (a) grasslands, fodder crops and their management and (b) annual 
field crops, both temperate and tropical. Agriculturists who need to keep abreast of the 
latest research in these fields but who cannot afford the time to read the spate of agri- 
cultural publications now appearing will find it well worth their while to scan these two 
journals regularly. Their annual indexes, which go back to 1930 and 1948 respectively, 
form a valuable source of reference to past work. 


Obtainable from Commonwealth Agricultural Bureaux, Central Sales Branch, 
Farnham Royal, Slough, England, current price $ 5.00 or 35 shillings per volume _ 
(with index). 
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